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(00 6 61 RJ^S^JPliMiiS 0.04 5rjex.5»-&lC 

Ls ^<Sk^mm^Lm<ti^, 40 

(00 6 7] jUT, lli&^J<oiii«6^^^B m'S^^mm 

( 0 0 6 8 1 li 3 l;j:2|s:fg§^(C{i£ b iB^g^^^B^Jom 

(00 6 91 (Dry >9n±^t/^wmm^ 

a) iiJtKyA 



tiiiSl d«©3g*T*^f>|lRtC^t)fiiaifc«^SrLTV^ 

-So 

(0 0 7 01 *^MoaS!3tKyA{±±|a(cPfit>n5tw 
|co^^•C. 0 5, ia6i3j;0?S7(wJ;t3iftM-r-5. 

(00 7 11 m%mt^mmitmm.^^±^^ ii lt«^ 

SH. L-C{±, /-J^y f::l-/^;!;/^/<y- 

/^^w*«l3t3HH4^y•^-Srffl^^)tt<o, *)5v>tt<& 

1 0 0 7 2 1 HI 5 nm^-^nmamt. mm'i^-xn^ i 

6 ±JC^3feS 1 7 ^J^Jt hi\,Xii t) , w <0^5tg 1 7 1± 

® 1 9 1 mn^mm 2 0 <o«gii3i-cfc.5o ^ cd»^« 

l^fli^S 2 0 fi. «H?f36^ 1 9 <©±»rSl $^^-CV^ 
( 0 0 7 3 1 m 6 <^®^¥«i«jt«£»±, H 5 roil-g-t S 

0 , 2 0 \tmM^±m 1 9 <otic:bi® $n 

[00 741 El 7 (Om^-¥X^3t{*fi, 1 

6 ±.\z^itm 1 7 ;js^(t e>ix-c*j , r <r>^%m 1 7 1* 

(0 0 7 51 mt,<D5*>> [a5i:i;T^-tJ;5l-. WStt 

^^w-i Qmfi^hmM^^i 9, i^cir^-c, 

2 0(D||S-C:M^^ix-CV^5^ii<Oig5t(*:;i5*^§^lc43V> 
(0 0 7 61 6 t L-C(±. T/l'5='> 

(0 0 7 71 %b^%m \ 7(Dffl 

»iliAyr-«tii:T§lt«ltg4rl#oT5lt@ 

(0 0 7 81 T§i#s»iiS^t®w««i4efea, ^xtteic 



(10) 

17 

[0 0 7 91 m.m^±i\i3nt l-ci±, if y y t^A, ^nr 

1 0 0 8 0 1 m^mmmnt tnt. t wmib^ lo 
-/i^^it-^!^. -/-/v^it-^t^^ h y r y -/w^ ^ 

[00 8 1] 1 9 ji, ±lsi;iS^4i^S^Sr 

0. 5'^4f^m<ommmm. isxxj^mmtmz^ /-h* 

mSiT. maiO. 0 1^1 tim<0^mAmiLi'\ 20 
[00 8 2] mi^^i^l 2 0 (±, -^6<3lCli±ISmi^^ 

1 : 2Sg-Cfo5. ©^JiLTIi, T-feh:^. 

^'n/U^v-gi^, ^^'nnjM/l'A, mmti^m^J: 

T'-f V^^&€rfflV^5:iidiX't, ftj^Jl l 0 - 2 O O 
»*b<»i2 0~l 5 0'C<Offiffl<DMatf5^)->'5 

^ra. »*L<lil 05>~2B#FflT'i^®Kj!i*y5:lif|it 

l±5~30,iin, 4#tc:i±l 0~2 5A<m<0^H;dJ»*t 
[0 0 8 3] W^^^m 1 9 *5 iU^Si^liaiS 20^m 

fli, ;^f-U'V^<»J!l, jKy3i;^7'/K jKy*-jK^-h 

/-Kyryu—h, j^y 7f^^)7s.=^uy 4o 

V\ it#{C»iUV^-»fl|i: LTI±, ^ y ;X ^/U;.< ^ ^' y U 

-h, 3}^y;^^u>-, ;^f-U'y-T^' y n:^ h y/^*l[ 

/■Ky*-jK^-h-Wjii*yt(ii;7y/i'7^'u-h 
[0084] t fc, m#ll^s$>sv^(im!^^SillS(c 

[0 0 8 5] b) 50 
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[0 0 8 6] r(0^mo-7 2J±. -"K^2 a<0i^«gp4r 

■t tt-en^iajj^wfistj- settle J; ») (Hitei^5Eti{%i^s-fr 

9&ur^)fe K7 A 1 nmm:iMtxm'&(r>if?j£:ti^h^ 

xmrn^-^xa*), ^7feK7Ai(oiHite»cst«iLTiH]te 

[0 0 8 71 ^®a-7 2<D;E;^2 afCtimaSS 1 

7 ^^nmmms. (vdc) i^ejftmieE (va 

[0 0 8 8] it»Sai ; - 5 0 0 V 
^SSSmH ; JSSS^ f 1 0 0 0 H z , f-;?WttffiVpp 

1 3 0 0V. iE?^iSi4-aSLfclii)ajEE-C$)i9, iSjt 
K7AlO^Bli-5 00V (Btm^Vd) ic-m^^ 

[0 0 8 9] »So-7 2<0:S#S$Ji3 2 Ommffe 

m2 d^Ti)>hmm^mMLtz3mmi&xhi. wim 

&mmM 2 c LXiS3-fj:m.m^m 
^tzitxDmMSXh') . affiS2 dfi^3t K7A 1 ±tc: 

[0 0 9 01 ^bicp^mi,mmi-i>o 

[00 9 1] n 4 t;iisv*-c, 2 ii^masM. 2 a (i^m 

2 b tSBS2 dO^fiicT-fcor J;V\ 

[0 0 9 2] *l6M^i«^r^e>i^5#m^43ti^«^2 all. 

^■^»«tt#-^^g6<)i LX/ 'y^mm^i^LXhmi:> 

[00 9 3] wmo-^ 2 icisir^-c. w\is 2 b icii, 

[00 94] 2 b (r>mM^ii=iJ^^<DWitUn'¥ 
|c*-jj?>':/7 y J? ^««mtt«tiP-$>5v>ii7'/u* y ^ 

J;t)llS$ix5o 3*14^2 bO*«:6«)#14tt^Efi: LT 
II, ^f^^M., :s^f-VV-fn\i\^V'y3^y;^f- 

y^y^K (EPDM) , 7.=J-vy--^9''y^>^J^ (S 
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BR) . i/]) ^ — y^J^, ^V^VdlK^ aHf^nyWt 
KU^'d'A, y(V-f\^-y^l>. (IR) , :/^'i;ai>'^A 
(BR) . = M)/P-y^'-:^3:y=fA (NBR) RU«^' 

Da7'uv=rA (CR) ^o-g-fiic=^A, Sic:«±4<yr^ 
?&«£«r#l4S 2 b icffl 1/ t J; V >. 

[0 0 9 5] Hl)IE5il±Scom^gj5t(±. 1X10'~1 
XIO'" [Q cm] (D$iffl(^^att4r#LTV''5r 

[009 6] SffiS 2 d (tW^S 2 b ^<0-5riiS!j4?(0^ 

SffiS2 dd^XfeSt^Jif^a.-ySr^Si- 
(0 0 9 71 ^ffi«2 d^^XtrJ;t9S:tt'6»^. 

XU?;^ y u-^xife/j; ;js i V \ 

[0 0 9 81 *fc> ^mm2 A ^=f- =>.-:/ ^mktiz. 

12, PFA (4 7 yfk^tf-uv-/''^— 7yW;tnTyl'df 
yHf^i/l^a:— r/U^^-g-^ftfll) , PVDF i^^^) y y\t 

\^=.])y^>') , FEP (4 7 yit^^i^y-ey -yit^ 

;j<y i^i'^v;^. /-Ky 30 

[0 0 9 91 f'i-:/l4fiitK)^1±^3.-:/-Cfoo-tt>J; 

( 0 1 0 0 1 saia*ffis<^mM«^tt, 1 X 1 0* ~ 1 

X 1 0" [Q cm] (DtefflT'foSw t*>*$f*LV\ 40 
(0 1 0 U ^^tt, 2 7iM5 0 0Aim-Cfc'5w 

t;iW*tv\ J;I3*F4L<(±. 27I)S2 5 0 /i m-Cfe 

[01021 ffifet^JiSS 2 c l±^miFPlt<^Sta:lr»J^a)-t 

1s^tLT»±. ;j?yT5K<«flg, n(V':7u^ymm. y-y 
m<»Ji§, '>y 3-:^«}iii^</)<»]ii. $e>ict43if^'n/i. 

irijuz^ h y /U^='AS|;;6?^(f ffifetSlJ®l2 c 
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(0 10 31 jgfet$iJPl2 c 'b*/c^Xfo'5V^I4^3.- 

5 w t J: o r gilt 5. 
1 0 1 0 4 1 WSESei»J^fllS<om«}fi:iii(4, 1X10* 

~ixio'° iQcml (r>mmx'hi>zti>m^L\'\ 

t.1t. mmts 1 075^1 OOO/im-efeSwtiiSjJ* 
LV\ j;i9»^t<(±. 1 0 7!jS7 5 0/im-C*)-5„ 

[0 10 51 *«MlCi3Jt5«c||fifit^(0liy;£j4, J I 
S K 6 9 1 U:itpCTtTofct)C0T-fc-5„ 

[0 1 0 61 ia4»ltiV^T, 2 f tt^«n-7^' y-- 
>•^SB«•■C*) •) , :^mxit^m^i:n-o^v--yi^y 

-f/l'A-CfeS, y-=y^^7-< 71/^2 f 

n-9 2 LWf^cES$^^ao|ll:S#*■ 
|6]t;l^L-S*^O^^ma»J4:•t■■5^^tSi5*^ 2 g (c-ffiSr 

a;t$n> es^MM<7^ffi^c*J^^T^^m^-7 2i:^ 
i6] (c^sf L-:^i:<oamiit(iig»j $ p - 7 ^se 

2 d7)5^ y-=^>-^7-<yl'A2 f T'Jg^SixS. CHiC 
J;l3?Smn-9«ffiii2d<0^t«?fSfei|^ (Wh:^-s 

[0 10 71 c) 1fSl»#)i^#«a: 

3 ti^m^m^Mcl^^ K7 A 1 OS(c:iffl;?t^feSr?^^ 

•y T W ffl V ^ ;^ & i) 5 , 
(0 10 81 !fSrfflV^;fc^—^^'K•-A 

7"y y^m\^^hinitmm2^\^n^-'Lx^m^kitz\^ 
~^iti:mt>\^xm^^% K7A 1 (D-^t«m*aaffi$r 

SS3ttigbtcioV>-cW'— t^jfeStSJlfcL (i'p<-i>a83t) 
■rSo coi^-- !^'^Sg)tLtcJ:tj/S3feK7A 1E(D^' 
K7 A 1 St::ii^jSS3tLfciI^if «»c*fj«:Lyh» 

[0 10 91 d) 

[ 0 1 1 0 1 4 a li^^s^, 4 b mm>&(r>^'^:^ y 

-T'TfcO. r.<0S{fe;^y-7'4 b»±-t<;?^1'^ffi<;5-Si5 
4r^ail-SS$-arTm&^§S4 a l^lclHlfepIlglcEIgL 
Tfc?>. 4 c»l|^|HltetC@^UTm»;=^y->^4 brtJC 
¥liWL\.1t-7y^-yVa-y. 4 d[imm\=^-'r ^ >if 
7" K, 4 e l±^^SS4 a iCiRSg LfcXfiK^^^ 
^J. 4 f (imife$$4 a l^(DiiElnS{|ll(wiE»L^mife^% 
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[0 1 1 1 1 MLT. lHiei-6aife^y-:?'4 bOffitr 

(0 1 1 21 a^gPc $:iiiSL;tm^j:^y-:/4 b Ji(0 lO 
[ 0 1 1 3 ] 4 a 1^(0 -fiK5>S^^J 4 e h :^ 

X. h-r-n-y 'yy<-[h(D hi—7!>m^^^4 a f^©Z^ 

^^fc h-f-f±Jt«^gW4 f (cj; t)Jt#$*vio 20 

[0 1 1 4j e) m^^m-mm^^ 

to 1 1 5] $5¥§l5dlCi|&ji$tl./tlE¥ttPtt. ^m-t 
■5ii5)tK7A 1 tm^o-y 5(Dmic^W^ixxm^^ 
fl. iom. SJcmaiS 3*>b h-^-- (DIEM 

<o h■:^-H^;45JIl|J^(r|^m|G¥$i^^:^^<o 
to 1 16] te¥«f|5d4riioT h:^-iitfe«^e¥SrS»t 

x^mmme m^imo-y^mmm.) ---mm^tix 

[0117J (2) ^ y— t^;^•>;^7'A*3J;^J5^•^— 
^ml;«J^ 40 

§-a-Ti^/.ev\ G^tg<o<i)tK7AiE±(7)fc¥«h-f 

-14, 5l^ig^<^83tK7Al<7?|slfelC#V^«®S^Ja, S 

[0 1 181 *^^s^J^c*5v^-c(4a&^e4<om^;^y 

-^4 bliflftiELltipJwSft^fCcJiiJVNT, iS)tK9 50 
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Aiffioitff^l^tj±aSS;^fejc|5]^$iJ:Xi3tj, -tv»± 

[0 1191 fi85tK9Alffi±<O^E¥® h-f-l4®5tSi5 
(01201 fci/Sl^^roJ; 9 JC, h-?-- im^m 

•f -r§^ L T A C -5 r i »c 5 o 
[0 12 11 ^3tK7Aiffi±<oe¥^h:^-<^ 

^ti>tzif3\cit. m^SPctcJ^t,a(fti5<gJtK7A±(D 
[0 1221 *:it?;*:||JS«!iJlc*sv^-c»±, m^UdX'O 

i>^% h'y j^mm^^rmmx. mmm &x<o hm^ k 
[01231 te^a hi—<omm.m^i:iEmmiixhi 

^Sa-C, ^e¥Sh:^-cO±*>e>^^tK7AlS±^S:^^ 
S4aa-t-5ISlc:, ^Jt K7 A 1 '^<^^i!!ii;^dS:*:t < 
te^a 2'^(^{^*5:Ei5±-r.5(OX'fc 

[0 12 41 ZO^tc^^^ ^•:^-lc£.g/j:^ml:l4m 

^l^l^o^:^-^sfii:tt:l^•r•5t, 2. 2im±^''mx 

[0 12 51 !JctC3|s:^M<0 hi—i,Z^\>^X^mi:t^o 
[0 12 61 *-f^^^Jt^M-r5E«^Kfi'<6, 

[01271 *5geajc^ffl-c# i> h-r-(D^mMt lx 
»4. s iis^«:ifi)c^>t-r*^*fc^t tre/y*. ti 

[0 12 81 m:^'y})i}it, mMWfc5VM4ias«¥o 

mt<r>^mc.^'o. fcsssfticic, -nkn^cD^-i: 

:ay}.tt-/UXi;i>AXiii-^L^\ mz.ii, *^*»5->y 
'9^^^?ti.fcV>b«^5|fc^&ifc»4t3.-A K->y ;*t 
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(0 12 91 Mti, ±IS->y*H«*^fc*Q:SStvCV^-5 

^C'A^yyy ^^^'ipjcojD^^s/yy i^^^pw^^if 

10 13 01 ->7 s'T'y :^/^Jt±, TIS-^^ 

Rm S i Yn 20 

m : 1 ~ 3 

Y : T/Ud^/US 

f ^/I'S. y -> K=¥'>S, > ^' J? y ywS^^tfj^^k;* 

fcvw h y p< h v-i^^ i^, t'=i/i' ^ y T-fe h 

h=^f-->->7i^. hdf->->7:^, hyp<f->'i' 
V, 7x.=./Uh]) ;^ h^i^^^y^y, n .^i^x'WW h 

[0 1 3 ll J;»3^!f*L<(±, C. H2... -Si (OCb 

Hzb^i ) a 

a==4~l 2, b = l~3-r?fc5o 

(0 13 21 wZT\ -|S:^IC:fctt5a;dU 40 

(0 13 31 bit3X*)iz^\>->tS.Jt>m^i&rLXm^ 
~3. »*L<Hl~2j6Sav\ 

(0 13 41 -?:<^*aa*»±i 0 0®»geiCjttL-Cl~5 

oscfigij. )|^t^^^-$-^^^■f^:l^-{:l^aa■t-5fc«)^c»* so 



-a 
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U<li3~4 OKftgCtL, [^7K<kg5r2 0~9 8%, 
»*L<«3 0~9 0%, J:!)»*L<rt4 0~8 0% 

(0 13 51 T iI^^Sr±^^^t1-5®«fiC^i: tttt, 
(0 13 61 h:>--(c:ioV^rj±, Il|f6«)/^ilfg 

(0 13 71 ^^mo hi—i:i^^:fjmvmmi-i>m\^ 

/Ky-p-^'o/uxf-n^, jjf y K*=/H-/W3iy©iDt 

^y^M-^W. :^'f-vy-yf^jvv/\^:^y^'&'^W-, 

f-uy-i^'x-zui-y^ Vyj^M-^t^. :^=fvy-Ti>^) 

y—i y^i^y^m-^i^. :^^uy-7^ V a=.i^])ju 
-^yfy^m-kW-ntia^y^^yyih^^^W \ri7^) 
^ ^ y ^ y g^K k'--/i-, y :3 - 
jKyac;^7^/u^sg, TKyr^ K^m. yyym 

(0 13 81 zi\.h(nmmx. *s*-cxni!i^fcffiffl 

(0 13 91 i^««J!io±^^t \^X\±7.=i-\yyti(l&.<r> 
(0 14 01 ^f-W':^*a-g'^<E<o;^f-U'i^*y-7— ir^t 

■r5='*/-e-i urn, T^'y/ugf. r^'y/w^^f^ 

/I', 7 y /w^aif^/w. T ^ y T ^ y /I'K 

/W^^ T ^ y tVWC? i ;< ^' ^ y ^ ^ 

^'y/i'Kp'^/K ^^^^ y/^^^f'/^. ^ y /u^y 

^^^^ y/i'K;t:5'5^/K r^'yo-hy/K 
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(01411 7s^vv^%.^m^^y^=^f^^y^xr>tw 
[0 14 2] h-?-- S:fi^:frfe-essfig-r5^jc 

[0 14 3] ^Wtgtta-g^tt^Sft^i: L-Ctt. ^f-U 

2, 4-i/;^^/l-;^f^U^^, p-n-y^^^/UJ^^^U- 
p- t e r t p-n-'^^v'/l^ 
p-n-::*-:^^f'yU^f^l/>', p-n-/::^/!^ 

Ts^W^ p-n-x^//W>^^U':/, p-n-Kv^i^/W 

X5^l^>-, p -y h^^y^^^U'y, p - 

7^ y n-ya fcVUT^ y i s o-T" 

a tVuTi^ y U"- n-y^f^/l^TiJ' y iso 
-:/^/PT^^ y t e r t -yf-zl^T^^ y 30 

^yu— 2-^y:/-fyU:t*v^:t^/PTi5^ y h 
o*a# 7 y ; ^ ^/v-^ y 

i s o-T'n tVuy ^'iJ' y n-y^/U^i? 40 

^yu-b. i s o-y^/U^^'^^ y tert 
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— X/W, y^f-yU:!!— "T/KOjDt tfr^yP:ii— r 

[0 14 4] ^"^mi^m^^i^mt^t um. -^^i^y 

y^^y =i-/wv^7i5^ y y- n y^^yy^^y ^-^^w 

i>7^yy-h, r h^^i^yy^y ri-zui^T^' y y 

- Tj^y ^if-yy^/y =i-;uc;T:^^ y y- 1, 6 

-^:^i^vv^^-/wi^r ^ y y- ;i^;i-'<y^yp^y 

:3-/ui^7^ y y- h y T'D e^yy>/y 

^yy-h. TKy fyy^/y =»-/w>?tjJ^ y y— 

2, 2* -t'X (4- (7^ y D^v^ • v^zc 

y) 73in/u) T'n/'^y, h y y ^o— /UT'ny^y h y 

7^yy-h. X h^yf-n-zwy ^yx h^7^ y y 

-h, ^nf-yy^y n-/Pv>>^?^ y i^^if-y 
y^/y y u-h, hyaL^y^-^yn- 

/ui^y ^'iJ' y y-h. r h^^i^^yy^y =3-/1.^//^ 
^yy— ;j^y ^if^yyi/y =3-yl/^;7<^$'l^^ y y- 

1. 6— ^^1^y^^;^--y^v^y ^j^' y y- ^Th^y 
^/u:/y n-yPv^^^^ y 4f y T^pfyy^ry 
p-/u>?y ^^^^ y y- 2. 2' -t*;^ (4- 
^ y o:^i/ . hr^f-y) 73ir:.yu) T'p/'^y, 2, 
2* -tf^^ (4- (y ^iJ^ y n^^v^ • /-Ky h:^fy) y 
yu/<y, ^y y^P-zi-T'D/^y by y ^'^^ 
yy-h. x h^y^p-'/^y ^yr h^y y y- 

v^lf^/^^yify, v>t:':::iyU'^-7^ y y. i/tf::^/U 

[0 14 5] *^Mt;it5v^rtt. ilBLfc^flfettm-a^ 

[0 14 6] ±IBLyS:m-g^4*»^*:<om^<^l!S(c:ffiv^^b 

ti. 2, 2' -7yi;f^X>T y T^^pn h y/K 2, 2* 

-7/t:*;^-2, 4-v^yf'yu/'^yp^ h y/K 1. 

1' -T^lf^T. (v^^^P^^rf-y- 1 h y 

/w) . 2, 2' -7/tr;^-4~y h:^y-2. 4-v^ 

y ^/U/^ypn h y/VO*Dt7/{k'g^ife ; 7ir^/^-yi5' 
P-^^fy/^^/l-/t::^>'W>'-;i-^f-y-^ K. i/^y^PtVU 

^ h\ t -y^JW<--:t^iy- 2 -nif^/w^:^rf-y 31— 

-<yy^y-h. y^p---:^i^y y^<-;*-*f->f K. y 

^ h\ t -y^/ut Kp>'<-:t#'y->i' h\ iy- 1 -y^ 
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(0 14 71 im'm^^nt lth, iigs^rv^-r^ 
A, 2, 2* -rv\i7. (n. n' - 

v^^^^Ui^'T y:/^oT?v>:^) 2, 2' -7 

uyy^/wT^i^^') igi^it. 2, 2' -ryc;^'!' 

[0 14 8] *^§a(-i3V>T(l. 10 

10 14 9] *ll?a(75 h^-(Cfflir>t>4x5$glSl3StlJt LT 
2fflSA±(/)a'g-^^/ii:m)g-g-Sr^1-5^b^i^j5Sffi 

[Ri-C-0-(CH2)n-hC- 

o 
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(0 15 01 ^%m<r>hi—\tm\'^hiM>mm\tLx 

^<'7y -i^yV y^T., jKy V!7s'^'X, -r 

't'^'orj' y y y^yi';^, y v'-\'— h a f-yi/ 

(01511 T^-^mm^X'mttm\:i:^:^7- JVZJ y 

[0 15 2] 
(itll 



o 



feij. R.SU«R2(±;^^i5c;45 1~4 oo^aSSr^t. (0 15 3] 

aoR, tR2 i(Oi^^^||i!>i3a±-Cfc-5SSr*L, n [fb2] 
S.U^mliO~4 0(OSl:4r^L. n i m/65|^^(C 0 »C/i>5^ 



|Ri-C-0- (CH2)n-fiC-t (CH2)ri?-OH ]^ 
O 



(5t*. a5.UJbliO~4coS^Sr^L, a + b(±4-C- ★i:l±?iCV\ ) 
fet), R.»ij^ifllS*si~4 0©5B"«iSSr*L, n&u: [0 154] 

mli0~4 0(OS§gc^^L. n tm;i5|^^(C0(C/i5:i* [{1:31 

[Ri-C- 0-{CH2)„-Hc-t(CH2U-0-C- Rzlb 
O O 



a&OJbfi0~3(75SIS5r^L, a + bllSiit 
T-Cfo!3> Ri&0=R.«i^^i^;J5i~4 0O*«I5«:;t% 

Ji.oR, tR, t<;5j^^^g;45 3j^J:-Cfc5aSr^ 
U R. Jij^^lSdS 1 til±«*^S«r* n&U!m(i 
0~4 0<oSIS:Sr:^U, n i:m;Jsra^(C0|c^j;5;i 

(0 1 5 5] S N-:^— <^i|^^flt*il4, ASTM D3 4 1 50 



8-8 2lrm«a,LTiiJ3t$tl-5« LT 1 0 ^tAT-Cfo 

[0 15 6] rr.-CI.^?®^t-r5'<0i|iMiiii:ll. KlSl 
l^— ^ t *J Jt 5 9 -Y y ^ f - ^' (OS! § CO 2 
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10 15 7] *56WI-*5lt5PiMSijODSC!afgiftij||C 

4 1 8 - 8 2 lc!p«!!, Lriij;t-f'5„ 
(0 1 5 81 J;'9»*t<»4507i£l OCC 

( 0 1 5 9 ] ffly:^ft^»4, 2~1 OmgOffifflrt-CjEflfe 

i L-CSOT/W^/N'^-^rfflt^, ffl!l^ia««iffl 3 0 ~ 1 6 

0^(DW-C\ #jfi?flSl Ot/m i nX\ ^ifi^STt? 

10 16 01 m^y^-ifma^zo'c^m-Qh^h.. mm 

(0 16 11 -U. f- i)' /45 1 2 0t:*Sx-5i:. 

-) (^^«tt?i5i&T-r5o n.^m^ismtx.'o v 
<r> i^i—n^^i-'i ^^(ommoTm.'pi^mmmiimm 

[0 16 21 |iiS!^J<0:J>^*t L-Ctt, mS:5Fl^^>^» 

(Mw) ;45 3 0 075M1. 5 0 0(;5t>(O;4?^f* LV\ 3 
0 0*?iSlc:/j:5i:itSi?riJco ^•:^-^5^^•SE'^«^^a^i5^ 

t.tz. ^m.o-7-^<Dm^hmi'^\ i. soo 

i|ttC4 0 o;'5Ml, 2 5 0<0i6fflWt>O*5^ij.^ 

(0 16 31 mm-w^^m./m^^^^^<Dvt 

(Mw/Mn) ti^l. 5£ilTti<C-5i, fKMSiJiODSC 
(01641 ^mn\(r>^^mti.Q P CIC J; ^(DikWX 40 

(0 16 51 (GPCSij;£^m 

i£@ : GPC- 1 5 OC (l>;J~^-Xtt01i) 
: GMH-MT3 0 cm2jg (mV-ttSi) 

tag : 1 3 St: 

: o-'J^au^^yMv (0. lyoT'T;*-/— /^ 

: 1 . 0 m 1 /m i n 

: 0 . 1 5 %<0|^i|sf^Sr 0 . 4 m 1 ttA 

[0 16 61 "iki-nfkwxm^y.. iim<^^>^fi^ffli- so 
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^>^l:i55jE*IS?r^ffl1-5. $?)JC, Ma r k-Hou 

6 ^ i: J; o T©m $ 
[01671 ^giS^JO#tASl4 J 1 S K 2 2 3 5 IC 

ipl!aLalJ;g$i^5. S!j;£iigi±2 5t;i:-rs. mmm 

<Dtf ASti 1 5 SWTs J: "J U < fi, 8 gStT-Cfc 

[0 16 81 mmmt. ^mmmn^mc^*) ht-i^ 

[0 16 91 l^tt^Att^iisM^^^ffl UT, TK^^f*: 

Sf*:i 0 OKl:gBt3srur5 7iS4 OJtSSS (J;t)»* 
L<(4. 5 TifS 3 0 Sl-^FC) E-g-L. igmt LT. tt^ 

^J575S4 0K*«I5 (J:I3»*L<I±. 575M30Kfi 

(0 17 01 ^st^ii^^»^^fe^cJ;5g:^^:^-Si^felc^t 
[01711 hi—icm^^hiti>$f&mn. a 

[0 17 21 -faiD-^fe^JtL-Cfi, ffiStSf^itr 

14, C. 1. PigmentYel low3. 7. 1 
0. 1 2. 1 3. 1 4. 1 5. 1 7. 2 3. 24. 6 
0. 62. 74. 75. 83. 93. 94. 95. 9 
9. 1 00. 1 0 1. 1 04. 1 08. 1 09. 1 1 
0. 111. 1 1 7. 1 2 3. 1 2 8. 1 2 9. 1 3 
8. 1 3 9. 1 4 7. 1 48. 1 50. 1 6 6. 1 6 

8. 1 6 9. 1 7 7. 1 7 9. 1 80. 1 8 1. 1 8 
3. 1 8 5. 1 9 1:1. 1 9 1. 1 9 2. 1 9 3. 1 
9 9^iS»iil-fflV^f>ix5, Jfe^^iLTIl, m^tf. 
C. I. solventYellow33. 56. 7 

9. 8 2. 9 3. 1 1 2. 1 6 2. 1 6 3, C. I. d 
isperse Yellow42. 64. 201. 2 

(0 17 31 •^■^V'^^Pfe^Jt Lffi, i^^Ty-fk-g- 
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1. lf^';<V'hU'S' K2, 3, 5, 6, 7, 23, 4 
8;2, 48;3, 48;4. 57;1, 81:1, 1 
2 2, 1 4 6, 1 6 6, 1 6 9, 1 7 7, 1 84, 1 8 
5, 202, 206, 220, 221, 254, C. 
I. h/M:^^^ Kl 9;454t(c$f*LV\ 

[0 17 4J •yry^&Mtixit, y^ui^T=->-{t 

u-^it^i^mtmmx'^ i>o MrW^icit. c. I. t' 10 

ifjiyV^/l^—l, 7, 15, 15:1, 15:2, 1 
5:3, 15:4, 60, 62, 6 6^:4S#lC^fiitCflJ 

[0 17 5J zi^(b<r>^&M^t. *34XttiS-^L5tc{i 

li, Mfll 1 0 0 K&mcM L 1 Ji^ 2 0 nMMma LT 
[0176] :^?^m(D hi— it. ^tm$lJ^^JSrfifffl L-C 20 
[0 17 7] ^:^-^AiS^S^4^-^^J^91-^.4>(Di: LTT 

(0 17 81 m^\t. tm^mit-t^. ^u-hit^m 
(0 17 91 ^e>(c, ^jg^iift:, ■^^Jg1^ y 

(0 1801 Vir-^^^'mSL\^W&-f^h<r>h\^xy 
(0 18 11 -^u^yv-BLmm^-kMA%\^i.h~if 

-4— f 7 r h^l/f-Zl'T^^^^il^ 

y^^x^-is, ^i^yi^®?, ift^t^-®, 
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yw;:^ X/K U— h , v'i-'^ D-^df 'WWx^X4<U— h<7)*D$ 

bns, wixb5r^-C^iMi2SlitA±ffl^-ii:-Cfflt^ 

(0 18 21 ?Sf®$iJ{$^Jfi, ig^^^gl 0 Ogft^^ 
D, 0. 0 1 7511 2 oasis, J:«)»*L<I10. 575 

Ml OKftgiS^ffl-f 

( 0 1 8 3 1 *I6M w h h :>--«4i^tffi 

[0 18 41 if^^nwm-^ikmmi.'siifuci. ^Ky^:^ 

Jig, /Kyr^K, ■fe/i'n-;^/j;if;45^tf bns, iUif 
*L<»4W«)#aH4*»P)jKy^xr/MiM*^2.o 
*^S§1 OOHJcgiSSO, 0. 0 175M2 0KSSI5, J; 
"!)Sf4L<»±0. 5:>5M1 OSSes^fflf •SOdSftvv 
[0 18 51 h-f-(C*3lt5#a<75!|$14l^ii^@6«)i: t 

[0 18 61 SSftt4^4j^] i LTtl, ^JRK^b!^ (^{b 

(0 18 71 wa^jtLTn, ^mmt<^ (f-^^m^ 

[0 18 81 mmt U-Ctt, 7 3'^^«lig|&* (^sz-fk 
f^.yf'V, ;}f yf^ h77/P^a3i^U>';ii') .J!|A* 

[0 18 91 i?ftisij^i±«a^ t LTii, ^wmm (@S 

[01901 z.iiio^im\\t. Vi—1A=f- 1 0 OK»SS 
tc^sfL, 0. 175M1 0Ri:S^5;J5fflv^t>i^, t<<i 
0. l7bM5|?l:SPi65fflv>b*V'5. 

(0 19 11 wtbf,j^An^j{±, ^?!fe-efflv>-ct, 

[0 19 21 wTii^n^qo 

[0 19 31 if^%^(r>Yi—tmTS^Vi—Xh^m^ 
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(0 19 41 ;*:|8W(0 h:^-*5a^jfe-Cfc5«^lcii, 

4*^cftlJ;ji^)^rSlt^>^5COT•^i'^cv^;5S, #^BS3 6- 1 0 2 

3 1 #MBS 59-53856 i^MBg 5 

9-6 1 8 4 2-^^^{cil:'<t3ix-CV^5!©Sl[-^ife^S:ffi 10 

-ir/U$i&Wj;p/i#ffifi-g-i^, i n - s i t ul[-^&, 

II, #MBg 62-106473 -^^kiffi-^I^MBS 6 3-1 
8 6 2 5 3#<2;t^|c:§B*$ixrv^-5«/^, •a^/i< i: t> 1 

(0 19 51 /J^iag(D h:^-ia^;is^a(-#fctV'5^S 

[0 19 6] iii?ss-g-<^-t-5#-a-ic(i. 

i^l 0 OKifflJtClJsf b-C7K3 0 0;iS3 0 0 OKfigPS: 

^tt*ftf4^1 0 0Kl:Si5lrMLT0. 175S5. ORft 
Ititico. 00 175SO. l®*%0#ffiett^JSrWffl 
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10 19 7] 'diAz.i^m^n^^ y TicoVNTUiMSr-t- 

10 19 8] Jtc^e^cO^-t y Tfilr^<0*^S»«^>5 0% 
*tS^itmS^*<Oj|J^;^jfelt, i'W'rj':? (SYN 
PATEC) ltMt?ISi^5^ic« (P K;^<RODOS 

<HELOS» *fflV>-C, 7^- K3iTffi>33 b a 
r , K§lflE>3 0 . 1 b a r <n^f^-(im& Lit, 

[0 19 9] ^\V7&m^t, {^m&m\ci:i,5o%n. 

m (D) ;J5^*L<lil 5~60*im, J;t)»*L<f± 

2 5-5 0 //m-C-foS- t/»5<fcV\ h{C^\ ]) T\t. 

5 0 %<as<o 2 / 3 ttT<o<ag (20/3^) 

^f* L < II 5 ^^:^%EAT, J;'3/(f*L<li 
0. l~5^!(Ja[%tJlT-Ci>5Ci:;S5av\ 

[0 2 0 0] =¥-vy r<0 5 o%*iigdsi 5//m*ts-efe 

5^-a-im, =¥-^yT(OfeS5>:ft(r5{g[«t^{Bi|(0!|a^^|CJ; 
4*B«feg6'^<Odp-\ry 7#ifSra»lcESjt-C#-f, iti 

n-7^|fe;iS^D-CL.* p4i-g>;iS*>5. *-^yTO5 0 

[0 20 1] *^B^(D#-v y ra^nm^^t tr, 5 0 

yo&go 2/3 aT«iiaSo*i^<o^Wl:i45 5 
S^Sil^irii. =Sr-V'yT<0|8l!9liJ:5:5r+yT#«Sr 

^rtV7)5J!^H-C-^®D-7C0^ffiJilc 

[0 2 0 2] *|g9qiC*JV^T, =^r+yT(^JtSfitll, 1 
X 1 0'~1 X 1 o" Q • cniffe53t7)50*t<, 
J;!3»*L<li, 1 X 1 o'~l X 1 o" Q • cmT'fc 

[0 2 0 3] :2f-v y 7(^itSfii/45 1 X 1 o' Q • cm* 

m-Qhi>t. iSjtfls^ffi-^ro^-t-yr^iiSrje- 

^jf-^- y 7'^:f^L-cy-^' mitw-vyj^±.\cm 

[0 2 0 4] y T(DltS^i45l X 1 o" Q • cm?r 
t>|i. *YyT|gffi«0«i^;J5y-:?L<5"b<^j:'5y5:«). 

[0 20 5] =^r-^ y 7 <r>vcim,<r>m-&\t. Ksax 
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a!l;t^#l±> 2 3t:, 6 0%^<4=TI-2 4(^raiU±Scfi 
Lfc^+y7Sra;m2 0mm (0. 283cm') <?5i3 
^•fe/u4'{::v^ix. i 2 o g / c m' <D^MMMVi^^, 
m^i:2nimtL. mii'^i 5 0 0 WM^tlt. 
to 2 0 6] !J T(75^^#t4f±, 1 000/4rt 
(kA/m) T-0^{k(D^$*5, if*U<li2 0~10 
0 (AmVkg) , il3»*t<«3 0~6 5 (Am' 
/kg) ■Vh6Xo^£i&^n.tlX'h6Zti'^!^\^\ 
[0 2 0 7] 'ir^]>7(Omit<O^^iil0 0 (AmV 
kg) *S;t5t:^-v!)T!|ag|cti8«-t-5A5. m^ffi 10 

10 2 081 :3f-^yT(Oa{k<O^$i!>5 2 0 (AmVk 

[0 2 0 9] ^^v T (r)m^^^<Dm^it. mmm^ 
m) m<r>mWimmmm^'i^it^mmmmmBHw-3 20 

0 0 0/4 ffi (k A/m) <0^1.ffl5jK4&* 

m<Dm&^m^\.X. mit(Om^ (AmVkg) 

10 2 1 01 *«?q»C±3V^-C, y TarjCffiV^S^ 

m{t:-^^!|4i=-t TIE^ (1) Xtt (2) -C«$ 30 

MO • F eiOs •••(!) 
M • F e. 0« • • • (2) 

(jS;*. MliSffi, 2<ffiXlilffi<?5:^JR'r7j->'^* 

-r. ) 

[0 2 1 1 1 Mt LT(±, Mg, AK Si, Ca, S 
c, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, 
Zn, Sr, Y, Zr, Nb,Mo, Cd, Sn, B 

[0 2 121 ±l2(DjKtt^;fi-t-S^JS^b^^^a^P©^{*: 
Wfk-g-ifei: LTIi, fiajx.tf, •^^^^^'f Zn-Fe 
^^i^'Chv Mn-Zn-Fe5^7i7^h, Ni- 
Zn-Fe7a;7'('K, Mii-Mg-Fe^7*7'l' 
h, C a -Mn-F e^7x7'(' Ca-Mg-Fe 
^73:7-1' h, L i -F e^73:7'l' h&t)«Cu-Z n 

[0 2 131 $P>tC, *«KtCiSV>-C, ^-tyraTtc 
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[0 2 141 ^m^(D^mit^<^ t LTIi, 0iJxtf, A 
IjOj, SiOi, CaO, TiO«, V.O«, C r O, 
MnOi, a-FeiO>, CoO, N i O, CuO, Z 
nO, SrO, YtO.&O^Z r OiiiJ^Jf Z<r> 

[0 2 151 *I^^*:5-fr<^Af*:0iJi: tT«, ■e?!l;ttf, -r 
^^^l" hir^-r;?^ h, vi^^^r^' r-Fe 

3, hiT i 0«, -^^^^^''f hi:Ca-Mn 

-F e^7ac7'l' -=7^^-^^^ hiCa-Mg F 

(02161 ±fSO«tt«r*1-^JS<k^^Sr*4ll-e^ffl 

T=iT<r>m^W-i^n^li!iX':>Xh^t>^i!)\ «^*t<J± 
0. 0 2~2//m, J;<3i(f*L<(iO. 0 5~l*imT' 

[02171 ^m:^i-^m{t'^'^(nm^w-ii}nm'^ 
(0 2 181 m\ii:^-ri>^mit^<ti!it$mitoit^!& 

^f*t<H0. 05~5;*m, J;tJiif*t< 
JiO. 1~3 /imT-feSr i:i6sav\ ClO:^^, »14Sr 

*«ai40^jS{t:^(DfiSc¥*&iaS (spi^tSSr b) t 
rofiiSH: (r b/r a) li, $f*L<(il. 075M5. 

OJ;0if4L<»±l. 2:'i^5. OX'i>bZtii&^\ 

[02191 4¥m\i.(D^mt'^<t^(Dm^¥^n.^i)^ o . 

[0220I $^{1, rb/ra;65l. 0*fi-Cfc5 
•vy7'#^S:KJl:1-5?a*;4S#bix«l<^i5. r b/r 

( 0 2 2 1 1 ±^^mmim<Dm^^i^nmt. u i»i 
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0 0-2 0 00 01S(ci£:^L/i:2?XiiiifeSrfflv\ 7^-^ 
Airtii^O. 0 1 /imKJl±081[^Sr3 0 Oi@£il±atli 
:^l^3it (il) S^cOillfe^S^geL u z e X 3 

ffi^li. iKi4^Sr*1-5^Sft:^t)«i^<ott}g^;45 1 x i 

o'Q • cmUl±(^teH<Oi(D;65»*L<, Ktt 

X 1 o' Q • c m&.±<Dmm*mi^L<. m:^<D^m^ 
?tm{cm\'^^^m^<D^mit't^(Dit\&mn i x i o" 

Q • cm|JA±. J:f9»*U<lll X 1 O'* Q • c mfiti 

[0 2 2 3] ^^^^^ti^mit^mnf-ffiit&mn 

(±. *iatt(0^JS<b-g-i|^WitlgSi;*5 1 X 1 0' Q • c m 
[0 2 2 41 *:%PJJ-*5V>T. ^■t4?r*i-.5^JS{t;^tl 

to 2 2 51 *;^0J<O^-t y T=>TtC*3V>-C. ^mit-^ 
!fe<O^WI:li, ^-^yraTt^tUT, *f*L<li8 0 30 
~9 9K»%-C$j5^i:;i5av\ 

(0 2 2 61 ^m<k-g^<?)^Witi« 8 0 «fi:%*lit?fc 

(0 2 2 71 ^h\z:$:^mff)!ti-iL\^mmtLXit. m 40 
5 0~9 5K*%. i»)»*L,<l±5 5~9 5!S1:%-C 

(0 2 2 81 t^-ti>^mit't<^±mc^ii)im\^i^ 
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(0 2 2 91 *^§^lCfflV^5=^+yT3Ti|sa^-cOi^«« 

or ir J; 9 . ^^fc-rs^JRfb-g-^iia^ SrSSHlcigWT- 

^t!colg:?lctji^-ct^jgfb^i^<oj!jiiliASje:i t)lt<i- 

(0 2 3 01 ai4fls:^»M=^r+y73TSr^§5*ifei:L 

ic, df^yT3r*ft^4"|c5)'«1-5^JR»{b!|S)tr, i^tt 
(0 2 3 11 *|g8^(wtJi,^-C(±. i«iB|f{biS:a^-f 5;^ 

^i:>-^xm\>^htii^^\)r(Dm-k. ^^rvrm^hh 
i—<DisLmi,zit> cx'm%itti> z t amt l<. ±m 

Ltcmi&:^mX'tt^ ^ D TfiiSSr/mS^b^HirT 
(0 2 3 21 #-\'yT3T*ii^<Oig««jiitCftffl$n-5 

p-^— -^-^ y— uxo^Pt;^ 

r ^' y /l'^ n - y f^/U, T ^ y /u®^ n - 

n tvp, T ^ y /wi^'f y y T ^ y /^s^3^^ 

7 rJ' y /I'K Kr -WK T ^' y yi'^ 2 - jc^/p^d|f -Ww, 
y/l'K;^r-Ty/K T^' y/l'^2-i' n/P:c.f-/K 
y /l/g?7 3i-/KD^D#T^' y /I'SfJiXT'/U ; p'i?^' 

y>'l'SS. ^ y /W^;* f'/K ;< y /WKj^^/K > 
y/^^n-7'of/K ^ ^' y /I'^n ;^ 

^ ^' y /I'g^'l' y y y>'i'Sn-;t^'^/K >^ 

/I', ^^i? y/i'Sj^^xry/K y-'i'i!7x^/K 

^ ^ y /P^i^?^ 'i-iVT 5 / ^ f-yp, > y yuKi;?^. 
=f ivT \ J :s^=f' )V , ^ ^ ^) )vmr<i^ )V<r)i\!i^ ^ ^ ^ 
y/ugEit;^r/W3S ; 2-t Ko i^^if-zpr^^ \) 

2-t Kn^->^f->'l'>^'^' y h ; 7^' y n=: 

hy/K ^^'^ y hyvK r^y/wr^ k ; -^^/w 

r/K n -z/f-yi'-x.— r/i'^ -f yy^-zPai— r 
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3i=.yux.— ryl/, p — :/n A7aLr:/l/ai— r/K p— — 

[0 2 3 3] r.4xP)C»^-/-r-H^3fi*fcl4ig-a-t-C^ 
10 2 3 4] SHilELAciplC, ^\i}7='TiSL^(Di^M 

^^i; a-yPi^^i?^ y u— 1, 3-:/^^>^^!i3 
-/Wi^p* <5'^' y U— h y ^f-n-zPT'n/^y h y T 
^'yu— hy>^n-yU7'n/<>hy;><^^y 20 

y^'3:y;^y h-zu-^^^^' y i^-h, ^i^^?3tyxy 
v'^^^'yw-h, N. N-i^if-ywr-y -✓'if- 

[0 2 3 5] i(Df&(Oir\ ])7=^TiSL^(DmMm^<D'i 

73:/ -/US r /I't' t Kis ; mmmmnsim t T)vf 

[0 2 3 6] fc-oifcAjF*LV^iSif'KJI«. 7^J-/V 
^-WfllTfcSo -eom^glSilS^i: LT«, 7a:/-/K m 
-^'U-y— /W, 3, 5-=^ri^W/— p -7yl'=¥-/l'7 40 
x/— p - t e r t — ^^/^7I/ — 
/^cO^D# 73:7— /Wt^!^, */U'-ry>', 

/I'T t K. 7/l'7 7->'KOjOtT/l'T t K^k^WS^tf 
[0 2 3 7] :itvP3W7 3i/-/l'MJ!iXtt^ 7 S Vil^fli 

6«J»Clir^'^=T7K, '-•=^r-^^>f•^:/7■^7 5:^^ i^x. 50 
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^/I'hyr^y. 'i^yx^u^'^' ^^(ojDtT^yS* 

[0 2 3 8] *5ie^fC*Jt>-C, =SE--t yT3TIC^*$n 
[0 2 3 9] ^?SfkAaat±, xjj^^v-S, Tl/^RXI 

[0 24 0] m^'^mm\Jkm-\-i.. m^^mmwi^ 

^1 0 0ei:^S"9»*t<(40. l~10Kl:tl5, i 

t)»*L<<±o. 2~6 SftgBwi^tt^fcAaa^j-eftia ^ 

[0 24 1 ] x;}^df->£^;^-f 5j^JS{t*aa^Jt L-C 
fix y - y •> K^i^7°ci tVU> ^yUi^x h ^ v'v'7 
V-^^y-yK^S'T'nf/Phy ;< hdf^^->7V, /? 

- (3, 4-X/1fds^->->^ D-vdr->/w) ^y/h^lfi^V 

^V, xf^a/PtKy^, ry '>'K->'WSO'^f-^>' 

- y/u^/yv^i^/w^a^f^A^wbix 

So 

[0 2 4 2] T5/S5:i^o^?ft{fc;^a^Jt LTIi, ^(1 
7-7^y7'ntVUhy h=¥'>->7i^. y -7 

>'hy75:/, j^^^U-y- (jj*^') yyi'lfei^;*^-/!' 

7$y3::f^/ix^i[-g-<$:S.t/^yyptVPhy (N-T5 

[0 2 4 31 /w* 7° h £«r^1-^)ia»{t;«iS^] i LT 
;*-i^i?fi.U!y-^/l'*7'h7'ntVl'hy;^ h^^rv'-^yV 

[0 2 4 4] ^\')T:^7^^^mkf^mm\-t. 

^^uv-T^' y/p^M-g-f^jtoiatr^' y/w 

<tJ!g. itg^ktr^/K g^Kt:'::^/K 5Ky7ymt*-yxV 
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drKMg. 3i7Kdr->«flg. r^'y/H»Jil. MtK^W'-TV 10 



-/y^ym^. ^'yi^'^mm. h/i^:i^>mm. ^ 



vitsig, y ? K«tJii, y T 5 ? mm. y 

(0 2 4 51 tf-T-tyiyy =i-v«t||{i, 3Tt<0?6* 

[0 2 4 6] Uv:f^)Vifnh\^X\X. TXJ'yyy^ 
[0 2 4 7] IS?SS<^ISS*aaB#H, 3 0 ~ 8 OtOfi. 

[0 2 4 81 S:iislxe(;iioi/>T2 at:, 60%R 40 
HO J; 9 Jiii^ii^Tli'>/* < 1 1 2 4 l*Wgt±iSe-t- 
5 w t J; i«XS4rtT'fe ozt a^tti-t LV\ 
[0 2 4 91 . « 

(^«n-7No. l<0®iig;^fe) 
' 7.=i-vy--f9'yzsL:^d[J^ (SBR) 

to 2 5 7] J^±Ott!|sfSr6 0'C^calfiLfclBKS5=^r 
f— JC-Cl 0^5-FfliSi^Lfc^, S B R 1 0 0 aslC^t LT 50 
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[0 2 501 *93JoH^fe?]^fi!t$lfil±. 
7'n-t;^fijffl, g!ffl!»m*^. Stemft^iC, tJ'y— :^ 
i^^^ S::'<:ji3K-y--rX;jSA31^'i'X(/)i^— t'-A-/y 

[0 2 5 1 1 

*lJt«mf!^ (OPC) -C% ^SSOmm-CfeU. 
tt^^'-Wci 2 Omm/s e c(07°n-fe;^;^f— K (ii 

[0 2 5 21 *ISW-COm«5«fi!tf4. 03 IdiJ tXTIS 

(0 2 5 31 ^lfe^y-:/4bl±!SJtK7Ali(0§Jff 

SSgSI (S -D g a p tWi-^) Sr 3 5 0 // mfCifeifc-li: 

i<^itff;^ip]ti±®;^|6](c|HllE®lti$4x5o r<^a^;^ 

4 c <Dmf}{:iii *) mil5^S4 a l*3(0-fife^^^^j4 e (D 

-mm^yy 'ym t v^x^Rm^n^n. y -7*0 

^«t-2)o m^;^y-7'4 blriiajSS 2 7!i>e59f^cD^ 

4 bic*f-r5a^^<-rT>^Sjii4a:?j£mffi (vdc) t 

^«fS«ff (Vac) t^rfigLfclStljmBE-efo-S. J; 9 

iliiSSiffi ; - 3 5 0 V 
$«fE«JE ; 1 5 0 0V 

[0 2 541 *siJ60iJr'tt:i<D h -^-ffi-mfiiiJia^© 7 

\t. mmomm'fiLiin'^tzzfy'yw.^u^f'Qhn. -fy 

->a5Sr^3tK7Alffitc^fi!l>$-ltTEIiJfC*)(3. ^^IS 

tisjt K7 A 1 m<r)wmxhi>. v't—^nMsm^ 

(0 2 5 51 iWT. fifmo-70Siii;^fe«rift?^-r5, 
[0 2 5 6] 



1 0 OS 

3 0g|5 
4. 5b 
2 

•:^7r:x^:t'I'-'^2 OgB4rJ!lDx.s 2 Otilc^jSlLfc^PB 



(23) 



43 



B 



BR) 1 0 OgDiwj^LJbD^lilJ^ L-CfiSEHO. MSSi 
2 a (73^BJi n - 7 <^tw3*ttS 2 b S: h 7 V';:^ 7 r * 

i'^^felC-C^* LtlKJ? 10^ mO«Bg 2 d SrJgfife 

(R z) l±l. 4Mm-C*$>o^, 

[0 2 6 3] (^ttn-7No. 2roiliit;^&) 

3ii4Sn-7(02 bOR z Sr 1 5. 0 /< mi: U -tiOfi 

»±^Bffi$ (Rz) 5. 1 limO^mo-^No. 2Sr 

[0 264] (»mn-7No. Zn^Aij^ m%n 
-7No. 2(OifgJ; 19 t^av^Xg^rfflV^T. if^^O 
»ttSo-702 bWR z Sr2 0. 0 /i mi: L. -e<Oilfe 
»li»lgo-7No. l(7>i!ijg;^i4i:l^«»CUTft^6«]|C 
li^ffila$ (Rz) 7. 7 /im(0^1;n-7No. 3^ 

[0 2 6 51 artidr-^ y 7ro|Si3i;^felC'^V^-Ctfe?^-r 

(0 2 6 61 (=^rYyTNo. 1 (OMit^S) Tk^l^Jt? 
|C^7 3iy-yP/j^/UAT/l^r t K-tZ-v- (50:5 
0) ^il^^t!cL/cm> ^-/-^-fiAlcMtT. 
^yT*!) ^'^^jSpJ-CSffiJaaL/tO. 2 5 ;jm<^-r^<4^^f 
>r MI5i^-6 1 Ogp, 0. 6 /imO'^T^'^ hilars 9 0 

(¥*&iaS 3 6 /i m. ^ft»{b4 OAmVk g) 
[0 2 6 71 — ^r, h/W3:>'2 OlfB, -fi>J—>V2Q ★ 
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[0 2 5 81 ^^xi-y<T>^W^^\-i-<r>^^<r>xi 

[0 2 5 91 15flSS^0^14Sn-70 1 0;ili¥*&«ffifi 
$11, Rz = ll. 2nmXhr>fz^ 

[0 2 6 01 %tzmsiymm 2 c <o«5f^^ t lt 



1 0 0^ 
3 01$ 

10^ [0 2 6 1] $ blC, Ji^figL^cfeStSiJi^i 
[0 2 6 2] »ffig2 dcO^JilSft LT 



2 c ±tcTI2 



20 



30 



10 0^ 
9 0^ 

★ as, *20glJ. 7k4 0WS:Egop77;^3|ci:«?. 
L?'ii4SPjCH> S i C I3 1 5^/Ui: (CH,) » S i C 

1, 1 0^/wt<^)!S^!^4 OlfBSrAox:^ Mtc3 0^>Wgt 
i^tfc^. eott-mwi^^SiS^fTo/Sio ^(O^v^ 

h>'-7'c?y-/l'jg-^^i«lC^^LT|i§i^l 0%(^ 

[0 2 6 81 3 — >'!7nX|C>>^d^■!^>'@^5> 

10 0gB(cMUT2. 0|fP(^'r;i-v3^ife7K*iJ;t/2. 0 
SfP(OTIS®{k?riJ (1) , 1. QU<nT^T\J'yyV^ 

y-f^)V^^\ (2) joiUf. 5. Q,^<r)y^'yy-yljy 

•^Dyi^M (3) ^i^^^DL, y rtsa®?gt I 

o . 1 Sr#fc:. 

[0 2 6 91 y TI45 0%!|5!tS;iS3 6 |/m-e*> 

15, 5 0%<4g<^2/3i^)lT<75fii€l (2D/3^) 0*i 

^■<D-^W1:2>5 4 . Ofls:g[%-Cfcl7, SF-l<Ofit(4ll 

3-C'fco/c:. 

[0 2 7 01 6xl0"Qcm-C*> 

^?P^{b;i5. 4 2 AmVk g-C&oifco 
[0 2 7 11 



40 



[ft:4l 

(1) 

[0 2 7 21 

[{1:51 



CH- 



-SI 



C2H5 



I 



(2) 



(CH3)2 N— CgHe Si-f OCH3) 



[0 2 7 31 

[{b6l 
(3) 



n . C3H7 — Si— (OCHala 



SO 



[0 2 741 (^^VTNo. 2<nmT&:}3m 
\Z.y 3^ / —ll^/itslV2>,T iV'fyi Y=^/-7— (50:5 

* s/7'y ^^^'Sij-c^ffijaaufco. 2^ \im<r>-^{fif-9 



(24) 



45 

hiS^ 6 4 OgB, 0. 6 /imO^-r^^ h<a^2 4 0 

«1 (^^n^SSfim, fi&fP«it4 9 AmVk g) 

[0 2 7 5] mhtltz^^Vr\t. 5 0%J|aStt3 5|i 
m-CfoO. 5 0%)|4g(O2/3i^ilT<OfeS (2D/3 

fitfil 1 2-efoofco 

(0 2 7 61 ^hiCti:^m*^S. 8X10" QcmX-fe 



10 



V— t e r 
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* 1 0 2 7 7 1 WTlc h :^-0$l|it;^i5fe^co^^•CIft5^1- 
5. 

[0 2 7 81 {h-t-<^£iji^Jl) 5J^:^S4'<D'i';*-v 
55^* 1 0 0 0 0 gPtC, 0. 1M-Na» P047K^>K1 
0 0S|5/it>WciM-HC iTK^fSSrS SSPgAL, N 

5 *■!^- (i|#ac«l{kl|l») Srfflv^r, 1 2 0 0 0 r p 
nilC-Cjt«iL/.C/45fe. 1. OM-Ca C l.*@JR6 0 

SSSr-iSSAU. pH=6. 5wy :^g?;&/Ui/i^Ai&Sr 
[0 2 7 9] -yj. 



8 01$ 
2 OlfE 
1 2^ 
. OM 



1 oge 

. jcj::^x/l'!7y^;^ (#fititS4t:« D S C f-^' 6 St:) 1 5U 



*■!^- (i^lS^^bl^SJ) ^SrffiV^T. 1 2 0 0 0 r pm 



mmi 2 , 



to 2 8 2] mhi— (Bk 1) (Dn^^m^w-i^mt 

6. 3 Him, 7P-^i^«^>^ffS6fiJ-J:5¥*&n?^a 
no. 9 7 3. R?g*<0«|Jpfl||U± 0 . 0 3 3-e$)o 

[0 2 8 3] (h-^--OS*jgCfJ2'>-4&0«7~l 4) iSf 

{B.mo—^^l^-fy'y^) Bk4~Bk5, 
^3iD- h-^-— (Mi|S^C. I. Pigment Y 
e 1 I ow9 3) Y 1~Y3, -r-^r^^J' Yi—^W m 
n^i-^D h'y) M1~M3, v^TVh-t-eft (MM 

■r. 

[0 2 8 4] 

fc/Ky^xx/p^tag iooSi5 

• 1i-if^V:fyy^ 8gB 

4S15 



2' -TVy^T. (2. 4-':^^f-/p>'<un=. h y/^) 3 

[0 2 8 01 S*5^SS+<^mflB;l<5RM<*:4'tc±Ei[^tt 
*i:^M^i^Sr^At, est:, /^•-v?T^-J3V^ 
•C, TK^**^ =¥i^-<CX 1 2 0 0 0 r pm-Cl 0^> 

K/i-it#s-cjSj* Loo 6 5t:-c6i$raa-a-sjE&$-a:, 

[0 2 8 1 1 S^St&^^T^, B[;£;$SSr?^*flL. 
«rADx.y >'K;<;yU->^'i^:fi*S^^?-<i:7t^, * 
ft, SiftSrLT, ««£ (Bkl) S:# 



^-5/U«rfflV^-Ci^l~2mmaaiCiat&#L> 
(Bk 2) 



j^Rji^aiio. 9 6 2, Pim&(omm®mto . 030 

■Cfcoilh, i¥iWl±« uc^r. 
[0 2 8 6] (^:^-<DSi3t€^J6) 7s/^;^fiX^><oa^ 

^|1LT7'7 2/^' (Bk3) 5r#fc„ 
[0 2 8 71 ^:/7S'i5' h:^-e(*:Bk 3<0RtSSffl!a: 



[0 2 8 5] K:/7y^ h:^-»i*JBk2(OnffiSffl» 50 W-i^^it6. 5 tim. yvi-jS^gL^^^^mm\:^XiW- 



r 
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i^nmmio. 9 4 5. nj^gw^spiiMiio. 037 
[02 8 8] (jtiifffl h i—nmmm 1 ~ 4 ) ^fe^js 
hi—(r>mi!kViitmmicLxm^i^&'f- (Bk6~B 

k7) , (Y4) , (M4) , (C4) «r#fc. Um^t 
U 1 f-*t" . 

(0 2 8 91 [||Jfi«^!| 1 ] hi—(r)^^m 1 -C#^njty 

9 5, y/ |, -^-gjjjf. (Bkl) 1 0 OSBt, ¥^*itSO. 

0 5/zm<0[^*fbv'y*|»fe^^O. 7$U$r. '^i'v'x/W 10 

IS3 0 0 0 r pm, mw^m 1 ^Kw^<*t=T-e)i-a- 1. 

OSiJSrii*PSS*DL, iHieiSS 0 0 0 r pm{i^5V^■C^?> 

(0 2 9 Ol cot h-^-- «ft:(OClS^|C*f-r2,S 

1 l^^roiSil^li 1 . 4 %, T i ®^-<Offiil$tt 1 2 . 

[0 2 9 1] 3.<;5:/7 .x^' h-f-7gBlilS*U, ^-f y T 20 
No. 1 ^9 3lfI5®-^tra^^J5r^i!iL. SSiit^jKD 
ffi^mo - 7 «rM;ty5:Bl 3 ic^f fllfiKO A 3 Xo5 
■ft'-A7'!;:^t5'fSrfflv>T, iiilfeiiaJt^5%(0iii«i5 

0 0 0 Ot&:(^Jl)gc»^Ki^^tTofc,> lotfestsoo 

0 0 tS: B tiSJiaasS^^T (3 0'C/8 0%) Jcfcv^-C 

fiiSffiS^T (1 ot:/! 5%) (c*}^^•t^l/^-7 h- 

[0 2-9 2] #P)ixyS:m;'3iii^fefi, WimMmnm (3 0 30 
r/8 0%) lci5^^Tl±*yy , 

[0 2 9 3] [||j6S«fi| 2 ] h i—iDWtm 2 •C#6)*X/c'r 
xn- (Y 1) 1 0 0 SB t , spi^HaS 0 . 2 
5 /im«i^*tti^!;;**l[^-SrO. 7 gB&U^^iSiiag 0 . 
3//mT*>'5^^'=T^*a^l. 0S5Sr, 'o.VS^a^yu? 
^f— 1 0 BfCfcV^-C, 3 0 0 0 r p m, ^ 40 

ra4^^M«^ft:TT-ig'g-L, ft?gfm<4«>l'3:n-h:^- 

10 2 9 4] z.<r>t^. Vi—n^<r)C^^\cii^ir^s 

1 JI^^<Oi®^^li 6 . 3 %, T i m^Ojgfi^d 1 2 . 
(0 2 9 51 rfTJi'ain- h-^-- ^rfflV^T. WTJIJS0>J 

1 1 mmmm Lit, h o^ttfii^ra i ic, fftiig 

2 {c*-r. 

[0 2 9 6] [||JS0iJ 3 ] h i—<D$i7km 3 -C^ bixtz-r 

y if hi— iSLf- (Ml) loout. W-i^i^o. o 50 
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1 /im(0SS7K^->y ;&0. 7a54r^Vv'3i/l'$df-i^— 1 
OB {E.^E.mtXm^) JC*JV^-C, IhIIg»3 00 0 

rpm, mwmm2^m(r>^wrx'm-^L. -tw^^pj^ 

1^^*50. O 5 /im-Cfoi^^'^ZSStiia^-l. OSSSrii 
UaWJOLs laefSS 0 0 0 r pmKtJVf $t)lC2^Ffl 

[0297] ~(Ott, h:^-e{*:(DCffil^-|CS*1-5S 

i ii^(7)«*j± 1 . 2 %, T i m^(Dmmmi 2 2 . 

[0 2 9 8] :icD-^-^y;5' h:^-^ffl^,^•c, JilT^JS^sj 

1 1 mmcwm Lit, h i—(D^\iii.i:m 1 ic. i^ffiig 

*?r^2(C7j^i-, 
(0 2 9 91 [lliSfi«J4~l 0]||^S^^iJlli^o^^Tffl^^5 

to 

(0 3 001 [MMm 1 1 ]^lS0iJ 1 {Z)d\>^X-r-^>^ h 
i—n^ (M2) 10 0g|5*fflV\ ^JI-^^ffl^^tATI^^T^ 

0 . 05 u m(DmAit'> y 

0. 7U^, -^y'^s/W^dff— 1 OB (H#H?Ill{kX 
ttlttili) SrfflV^T, lHl«5|gc4 0 0 0 r p m. 2 

00 r pmizis\,^X^hi:i2^mSLW-th0kmcm^it 

[0 3 0 1] [^;^^Ji 2]||JSCaji{o:jjv>TT-^>'^ h 
■r-U^ (M3) 1 0 0eBSrfflV\ ^1-^^fe#SraTIC^ 
•tm\C^ W-i^nm^O. 3 nmX'hi)'f-9 :=-7WI&.'f- 

1. Oge^r, ^^-v^i/U-^^f--! OB (H#H?fe^kI 
«4±i!!) «:fflV^r, lHl^£fS4 0 0 0 r pm, W^nfSi2 
^>WO^#TT-«i-g- ^(r>%.W-i^W& 0 . 0 5 A« m(75 
i^*{k'>y *«k*ai^0. 7ifl5«rjiJ!jD^L, leieiS4 0 
0 0 r pm^C±5^^-C$5>^C2^W^t#-r5^^4=^Cgf;tfc 

11::. m^^^^i:^2\:i7i^i-, 

[0 3 0 2] mmmizmMmwzio^^x'yTyvi- 

-nf- (C2) l0 0S8S:fflv\ ^^^ft=SriilTJ::*-t- 

OfflJSr. ^yex-zc/U* #-!^- 1 0 B (H#£?&<klttltt 

(Hie^3 0 00 r pm, mi$Nfrai:5>W 

it->}) :fiWin^o. 7^i:mmmL. iH]teic2ooo 
r pm\tii\,^x ^bici^mm.^ti>^mcmA.it&.i^ 

[0 3 0 31 im^mi 4]|lli^3Jl(r*Jv^T'>Ti^^•t 

(C3) 10 0gi5«rfflV\ ^1-^^<4^S:tiTJC^-t- 
spt&iiaSO. 0 5 /X m<0i^*<4-> y *«[^«: 0 . 



(26) 

49 

0 0 0 r pm, mw^fsi 1 ^^o^m^^^itumtm 

(0 3 0 4J [ltWJl]IIJ60iJll-*5VNT:^y s/^ 
-et^- (B k 6) 10 OUi:m\ ^^0iWi:SkT\z.7F: 

1. OSS*:, --:xv'al/^^^^^-l OB (H#Z*{bI 

«Jtt®{) ^fflV^T, 0^^2 0 00 r pm. M^^Ml 10 
5>FflO^#T-Cii^t. ^:«^^¥±&«iSO. 0 5/im© 
i*/!K^b>'y*^«5[^0. 7gB5rii*P^J!HlL. lH]te^2 0 
0 0 r pm»ri>l>-C$ibtil^>Ffl^*^1-5^mc^X.fc 

[0 3 0 51 lit^m2mMmili^ii^^X^3La—hi- 

-u^ (YD loo^fi5*fflv^, i^m^n'i:uri:i7nir 

OgPSr. •^yv'ai/l'^drf— 1 OB (H#H?i{kX^tt 
S!i) Srffll/^T. [ilte^4 0 0 0 r p m, fflt^^KS^K 20 
(O^^T-Cii-g-L. -tO^^^t^ltSO. 0 5/im(Z>S^* 
{ki^y *^!|5i^0. 7^fP^^rii^P^^DL. infers OOO 

r pm^c*5v^T$b^c35>Ma^#-r5^mil?x:fca^ 

[0 3 0 61 ^■^-i^T^yT'jiSM^L. jB^figcOffiT 

[0 3 0 7] [}t^m3]mmmnci3^^x-^-^yf' h-r 

(M4) 10 0|fBS:fflv\ ^fe^#S-tJLT*-^-t- 
fillC, spt^eS 0 . 0 5/1 m(0[»*14-> y *)|a^Sr 0 . 30 

OSU*. ---:^'>x/l'5dfi^-l OBS-fflV^T. @fe^4 

0 0 0 r pm. M«2^P^6^ft1<0^#(C^X.yiiil^lil^ 

ffi)S*Sr«2Jc^i%-ro 

[0 3 0 8J ^-V'-v'7-;/7';JS«^L, ii^flia<0(ST 

[0 3 0 91 [«:g{0iJ4]|llt^Jl(C^^l,^-Ci^7'V h-t- 
(C4) lOOSStrfflV^, :^^*f|:Sr£ATIi^1-« 

ir. q^l$)feiSO. 0 5/im(Oi^7K^tv'y*{gtl5i^O. 7 40 

SUSr, '^i^i^3:/^$#■!^-l OB {^^=.mtTjm. 

m) Srffll'^-C. lHiei!c4 0 00 r pm, ilj^^NfFflS^ra 

f-ii-T'mL^f-l. OgB«rii*n^*DL, 0^1^:2 0 0 0 
r pmlCj3l/^-C$f>»Cl^^raJtj«^f -S^i^JcSEx/cW^ 

ttl^«<7):*ri£{c J: ij L/b. h i'-<r>m'&^^^ i 
[0 3 101 Wifii-\-''^T y:fU^^\^, mmiS. 
[0 3 1 il [lt|!{0iJ5]||JSCryiicioVNT. 50 
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ffi^mSr^2lC7]^t-„ 
[0 3 121 ±EIIJfifiSJ&05it»eiJ4'»-fE@«ffgiSS 

[0 3 131 <iS&*7'y >*:/y refl 

ECTOMETER MODEL TC-6DS (M^ 

fc\ ^fl«B*7'iJ|41 OtSc^f-VT'^HC-C, i»^*7'yi± 
5 0 00 0tSc^f->y/WrT^«Ly5:. ^^i;!:!. 5 

yfidJl. 5%S'j@x.-5i:*7'y«)afi[-oyi:5Fli?q/fli 

[0 3 141 ^^'y (RW^ ; %) = (^S1i?K(DSIt 
* ; %) - (-t^^-rywoslt* ; %) 
© : 0.4 

O : 0. 4%W±0. 8%*ii 
A: 0. 8%SrjS;tl. 5%*S8 
X : 1. 5%5r@x.5 

[0 3 151 <iSifea«>iiiilft}8;S^;ei4<^^flfitts '< 

iftS^. ra4ig<0 3;feaiJ)£LSFJ^i[Sr*«)S. 

SiJ^li. SM^]tftRD9 1 8 i<-r^-<7.\^) -c*5^ 

@ : 1 0 tt g 1 . 4 5<^± 

O : 1 OfeSOSa>45l. 40iW±l. 45*ffi 

A : 1 O^CSOSS^U. 3 5ei±l. 4 0*^ 

X : 1 0 tJc a <Oj8^;45 1 . 3 5*?i 

© : 1 OfeiOJUSt 5 0 0 0 otS:aojSSMd5o. 1 

O: 10ttiOSSi:5 0 00 0tScg<^SI«M;45o. 1 
ti±0. 2*}i 

A : 1 0#:@(DS^t 5 00 0 0tta<OSSII;6SO. 2 
iiliiO. 3*li 

X : 1 0|iCg(O»S[^ 5 000 0{itS<OilSII;)S0. 3 

[0 3 161 </>-7 h->'iaifei&— tt>litfe^-tt«) 



(27) 



51 



[0 3 171 < K7A^if> K7-t>il!«<0|?ffili, #ib 
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© : i5^l::iil«SBroil»:^|ife;j5/j: < , ^>t«:*ffit# 

[0 3 18] 
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(54) DEVELOPER AND METHOD FOR FORMING IMAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a developer which gives images with little 
fog in continuous printing of many sheets by the method of cleaner-less image 
formation and which little contaminates a photoreceptor or an electrifying roller. 
SOLUTION: The developer is used for the method of image formation in which the 
toner remaining on the photoreceptor after the transfer process is recovered 
while developing the electrostatic latent image. The electrifying means to electrify 
the photoreceptor surface is an electrifying roller having a conductive elastic 
layer. The ten-point average surface roughness (Rz) of the electrifying roller is 
smaller than the number average equivalent circular diameter D1 (jxm) on the 
number basis in the equivalent circular diameter-circularity scattergram measured 
by a flow-type particle image measuring device. The developer is a two- 
component developer composed of a toner and a carrier. The isolation rate of Si 
atoms to C atoms derived from the matrix of the toner ranges from 0.3 to 20% and 
the isolation rate of Ti atoms ranges from 1 .0 to 40%. 
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CLAIMS 

[Claim(s)] 

[Claim 1]It is a charged roller characterized by comprising the following. It is 
characterized by 10 point average surface roughness (Rz) of this charged roller 
being smaller than circle equivalent number pitch-diameter (micrometer) of this 

toner in a projected area diameter-circularity scatter diagram of a number 
standard measured with a flow type particle image measuring apparatus, A 
developer, wherein a developer is a two component developer which consists of a 
toner and a career, and a liberation rate of Si atom to C atom of parent origin of 
this toner is 0.3 thru/or 20% and a liberation rate of Ti atoms is 1.0 thru/or 40%. 
A photo conductor. 

An electrifying means charged in a photo conductor side. 

An information writing means which forms an electrostatic latent image in a photo 
conductor by which charging processing was carried out. 
A developing means which supplies a toner of a developer to an electrostatic 
latent image, and visualizes an electrostatic latent image, An electrifying means 
which is a developer used for an image formation method which collects toners 
which have a transfer means which transfers a visualized toner image to a transfer 
material, and remain on a photo conductor after a transfer process by development 
and combination of an electrostatic charge latent image, and is charged in this 
photo conductor side is a conductive elastic layer. 

[Claim 2]The developer according to claim 1 , wherein a liberation rate of Si atom 
to C atom of parent origin of this toner is 0.3 thru/or 1 2% and a liberation rate of 
TI atoms is 1 ,0 thru/or 30%. 

[Claim 3]The developer according to claim 1 or 2, wherein relation between a 
liberation rate (Sif) of Si atom and a liberation rate (Tif) of Ti atoms to C atom of 
parent origin of this toner in a relation of Tif>=Sif is. 

[Claim 4]The developer according to any one of claims 1 to 3, wherein this toner 
contains 0.05 thru/or 2.5 mass parts of silica particles to toner parent 1 00 mass 
part at least as an external additive. 

[Claim 5]The developer according to any one of claims 1 to 4, wherein this toner 
contains 0.05 thru/or 2.5 mass parts of titania particles to toner parent 100 mass 
part at least as an external additive. 

[Claim 6]The developer according to any one of claims 1 to 5, wherein mean 
particle diameter of an external additive of this toner is 0.005 thru/or 0.8 
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micrometer, 

[Claim 7]The developer according to any one of claims 1 to 6, wherein this toner is 
a toner which contains binding resin, colorant, and a release agent at least and half 
breadth in an endothermic peak of differential-thermal-analysis measurement 
(DSC) of this toner is 10 ** or less. 

[Claim 8]The developer according to any one of claims 1 to 7, wherein endothermic 
peak values in a DSC endothermic curve of a release agent contained in this toner 
are 50 ♦* thru/or 1 20 

[Claim 9]The developer according to any one of claims 1 to 7, wherein endothermic 
peak values in a DSC endothermic curve of a release agent contained in this toner 
are 60 ** thru/or 1 00 

[Claim 10]The developer according to any one of claims 1 to 9, wherein weight 
average molecular weight (Mw) of this release agent is 300 thru/or 1,500. 
[Claim 11]The developer according to any one of claims 1 to 9, wherein weight 
average molecular weight (Mw) of this release agent is 400 thru/or 1,250. 
[Claim 1 2]The developer according to any one of claims 1 to 1 1 , wherein 1 0 point 
average surface roughness (Rz) of this charged roller is 5 micrometers or less. 
[Claim 1 3]The developer according to any one of claims 1 to 1 1 , wherein 1 0 point- 
average-surface-roughness surface roughness (Rz) of this charged roller is 3 
micrometers or less. 

[Claim 14]The developer according to any one of claims 1 to 13, wherein the 
degrees of mean circle form in a projected area diameter-circularity scatter 
diagram of a number standard measured with a flow type particle image measuring 
apparatus of this toner are 0.950 thru/or 0.999. 

[Claim 15]The developer according to any one of claims 1 to 14, wherein the 
degrees of mean circle form of this toner are 0.950 thru/or 0.999 and circularity 
standard deviation is less than 0.040. 

[Claim 16]The developer according to any one of claims 1 to 14, wherein the 
degrees of mean circle form of this toner are 0.950 thru/or 0.995 and circularity 
standard deviation is less than [ 0.015 or more ] 0.035. 

[Claim 17]The developer according to any one of claims 1 to 14 with which the 
degree of mean circle form of this toner is characterized by circularity standard 
deviation being 0.015 thru/or less than 0,035 by 0.970 thru/or 0.995, 
[Claim 1 8]This career is a magnetic body distributed coated carrier, and a path by 
volume average of this career 50% 15 thru/or 60 micrometers, The developer 
according to any one of claims 1 to 1 7 with which content of particles of 2/3 or 
less particle diameter (2D/3>=) of particle diameter is characterized by SF-1 being 
100 thru/or 130 50% below as for 5 volume % 

[Claim 19]The developer according to any one of claims 1 to 18 being the magnetic 
body distributed coated carrier which this career had the core which distributed 
metallic compounds in binding resin, and carried out the coat of the core surface 
by resin. 

[Claim 20]The developer according to any one of claims 1 to 1 9 characterized by 
the following. 

These careers are at least two or more kinds of metallic-compounds particles. 
To this binding resin, a rate of metallic compounds is 80 thru/or 99 mass %, one 
side of these metallic-compounds particles is a ferromagnetic, another side is a 
non-magnetic metal compound of high resistance from this ferromagnetic, and a 
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rate of a ferromagnetic is 50 thru/or 95 mass % to a metallic-compounds particle 
total amount. 



[Claim 21]The developer according to any one of claims 1 to 20 with which this 

career is characterized by specific resistance's being 1x10 thru/or 1x10 
omega-cm. and intensity of magnetization in 1 000/4pi (kA/m) being 20 thru/or 1 00 

(Am^/kg). 

[Claim 22]The developer according to any one of claims 1 to 21 which a 
ferromagnetic in this career is magnetite and is characterized by one being 
hematite at least of high resistance metallic compounds. 

[Claim 23]The developer according to any one of claims 1 to 22. wherein binding 
resin in this career consists of thermosetting resin and has the structure of cross 
linkage. 

[Claim 24]The developer according to any one of claims 1 to 23, wherein binding 
resin in this career is phenol resin. 

[Claim 25]In this image formation method, it is located in the upper stream from 
this electrifying means, and has a toner electrification amount control means 
charged in a toner on a photo conductor side. Charging processing of the toner 
which remains on a photo conductor after a transfer process is carried out to 
normal polarity by said toner electrification amount control means. The developer 
according to any one of claims 1 to 24 using electrification quantity of an absolute 
value smaller than an absolute value of electrification quantity when charging 
processing is carried out by said toner electrification amount control means at the 
same time said photo conductor side is charged in said electrifying means. 
[Claim 26]The developer according to any one of claims 1 to 25. wherein this 
electrifying means is a contact electrifying system. 

[Claim 27]The developer according to any one of claims 1 to 26, wherein this 
electrifying means impresses a vibration electric field. 

[Claim 28]The developer according to any one of claims 1 to 27. wherein this 
information writing means is an exposure means. 

[Claim 29]It is a charged roller characterized by comprising the following. An image 
formation method of development and recovery, wherein 10 point average surface 
roughness (Rz) of this charged roller is smaller than circle equivalent number 
pitch-diameter (micrometer) of this toner in a projected area diameter- 
circularity scatter diagram of a number standard measured with a flow type particle 
image measuring apparatus. 
A photo conductor. 

An electrifying means charged in a photo conductor side. 

An information writing means which forms an electrostatic latent image in a photo 
conductor by which charging processing was carried out. 
A developing means which supplies a toner of a developer to an electrostatic 
latent image, and visualizes an electrostatic latent image. In an image formation 
method which collects toners which have a transfer means which transfers a 
visualized toner image to a transfer material, and remain on a photo conductor 
after a transfer process by development and combination of an electrostatic 
charge latent image. An electrifying means which is characterized by a developer s 
being a two component developer which consists of a toner and a career, and a 
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liberation rate of Si atom to C atom of parent origin of this toner being 0.3 thru/or 
20%, and a liberation rate of Ti atoms being 1 .0 thru/or 40%, and is charged in this 
photo conductor side is a conductive elastic layer 

[Claim 30]The image formation method according to claim 29, wherein a liberation 
rate of Si atom to C atom of parent origin of this toner is 0.3 thru/or 12% and a 
liberation rate of Ti atoms is 1 .0 thru/or 30%. 

[Claim 31]The image formation method according to claim 29 or 30, wherein 
relation between a liberation rate (Sif) of Si atom and a liberation rate (Tif) of Ti 
atoms to C atom of parent origin of this toner in a relation of Tif>=Sif is. 
[Claim 32]The image formation method according to any one of claims 29 to 31, 
wherein this toner contains 0,05 thru/or 2.5 mass parts of silica particles to toner 
parent 100 mass part at least as an external additive. 

[Claim 33]The image formation method according to any one of claims 29 to 32, 
wherein this toner contains 0.05 thru/or 2.5 mass parts of titania particles to toner 
parent 100 mass part at least as an external additive. 

[Claim 34]The image formation method according to any one of claims 29 to 33, 
wherein mean particle diameter of an external additive of this toner is 0.005 
thru/or 0.8 micrometer. 

[Claim 35]The image formation method according to any one of claims 29 to 34. 
wherein this toner is a toner which contains binding resin, colorant, and a release 
agent at least and half breadth in an endothermic peak of differential-thermal- 
analysis measurement (DSC) of this toner is 10 ** or less. 
[Claim 36]The image formation method according to any one of claims 29 to 35, 
wherein endothermic peak values in a DSC endothermic curve of a release agent 
contained in this toner are 50 ** thru/or 1 20 **. 

[Claim 37]The image formation method according to any one of claims 29 to 35, 
wherein endothermic peak values in a DSC endothermic curve of a release agent 
contained in this toner are 60 ** thru/or 100 **. 

[Claim 38]The image formation method according to any one of claims 29 to 37, 
wherein weight average molecular weight (Mw) of this release agent is 300 thru/or 
1 ,500. 

[Claim 39]The image formation method according to any one of claims 29 to 37, 
wherein weight average molecular weight (Mw) of this release agent is 400 thru/or 
1,250. 

[Claim 40]The image formation method according to any one of claims 29 to 39, 
wherein 1 0 point average surface roughness (Rz) of this charged roller is 5 
micrometers or less. 

[Claim 41]The image formation method according to any one of claims 29 to 39, 
wherein 1 0 point-average-surface-roughness surface roughness (Rz) of this 
charged roller is 3 micrometers or less. 

[Claim 42]The image formation method according to any one of claims 29 to 41, 
wherein the degrees of mean circle form in a projected area diameter-circularity 
scatter diagram of a number standard measured with a flow type particle image 
measuring apparatus of this toner are 0.950 thru/or 0.999. 
[Claim 43]The image formation method according to any one of claims 29 to 42, 
wherein the degrees of mean circle form of this toner are 0.950 thru/or 0.999 and 
circularity standard deviation is less than 0.040. 
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[Claim 44]The image formation method according to any one of claims 29 to 42, 

wherein the degrees of mean circle form of this toner are 0.950 thru/or 0.995 and 

circularity standard deviation is less than [ 0.015 or more ] 0.035. 

[Claim 45]The image formation method according to any one of claims 29 to 42 

with which the degree of mean circle form of this toner is characterized by 

circularity standard deviation being 0.015 thru/or less than 0.035 by 0,970 thru/or 

0.995. 

[Claim 46]This career is a magnetic body distributed coated carrier, and a path by 
volume average of this career 50% 1 5 thru/or 60 micrometers, The image formation 
method according to any one of claims 29 to 45 with which content of particles of 
2/3 or less particle diameter (2D/3>=) of particle diameter is characterized by SF- 
1 being 1 00 thru/or 1 30 50% below as for 5 volume %. 

[Claim 47]The image formation method according to any one of claims 29 to 46 
being the magnetic body distributed coated carrier which this career had the core 
which distributed metallic compounds in binding resin, and carried out the coat of 
the core surface by resin. 

[Claim 48]The image formation method according to any one of claims 29 to 47 
characterized by the following. 

These careers are at least two or more kinds of metallic-compounds particles. 
To this binding resin, a rate of metallic compounds is 80 thru/or 99 mass %, one 
side of these metallic-compounds particles is a ferromagnetic, another side is a 
non-magnetic metal compound of high resistance from this ferromagnetic, and a 
rate of a ferromagnetic is 50 thru/or 95 mass % to a metallic-compounds particle 
total amount. 

[Claim 49]The image formation method according to any one of claims 29 to 48 
with which this career is characterized by specific resistance's being 1x10 ^ 
thru/or 1x10 omega-cm, and intensity of magnetization in 1000/4pi (kA/m) 
being 20 thru/or 1 00 (Am Vkg). 

[Claim 50]The image formation method according to any one of claims 29 to 49 
which a ferromagnetic in this career is magnetite and is characterized by one being 
hematite at least of high resistance metallic compounds. 

[Claim 51]The image formation method according to any one of claims 29 to 50, 
wherein binding resin in this career consists of thermosetting resin and has the 
structure of cross linkage. 

[Claim 52]The image formation method according to any one of claims 29 to 51, 
wherein binding resin in this career is phenol resin. 

[Claim 53]In this image formation method, it is located in the upper stream from 
this electrifying means, and has a toner electrification amount control means 
charged in a toner on a photo conductor side, Charging processing of the toner 
which remains on a photo conductor after a transfer process is carried out to 
normal polarity by said toner electrification amount control means. The image 
formation method according to any one of claims 29 to 52 using electrification 
quantity of an absolute value smaller than an absolute value of electrification 
quantity when charging processing is carried out by said toner electrification 
amount control means at the same time said photo conductor side is charged in 
said electrifying means. 
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[Claim 54]The image formation method according to any one of claims 29 to 53, 

wherein this electrifying means is a contact electrifying system. 

[Claim 55]The image formation method according to any one of claims 29 to 54, 

wherein this electrifying means impresses a vibration electric field. 

[Claim 56]The image formation method according to any one of claims 29 to 55, 

wherein this information writing means is an exposure means. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In a xerography or an electrostatic printing method, about 
the developer and image formation method which perform formation and 
development of an electric latent image, this invention is divided and relates to the 
image formation method to which development of an electrostatic charge latent 
image and recovery of transfer residual toner are carried out by a combination 
means. 
[0002] 

[Description of the Prior Art]Conventionally, many methods are known as a 
xerography. Generally use a photoconductivity substance and an electrostatic 
charge latent image is formed on a photo conductor by various means, 
Subsequently, after developing negatives with a toner in this latent image, forming 
a toner image and transferring a toner image to the transfer material like paper if 
needed, a toner image is established on a transfer material by heat, a pressure, 
heat pressing, etc., and a copy or printed matter is obtained. The particle toner 
which remained on the photo conductor without being transferred on a transfer 
material is removed from on a photo conductor by the cleaning process. 
[0003]About the cleaning process of the photo conductor, means, such as braid 
cleaning, fur brush cleaning, and roller cleaning, were used conventionally. This 
means fails to scratch the transfer residual toner on a photo conductor 
dynamically, or it drives, and comes, and it stops it, and catches a transfer residual 
toner to a waste toner container. Therefore, it originates in the member which 
constitutes such a means being pressed against the photo conductor surface, and 
was easy to produce a problem. For example, the photo conductor surface is worn 
out by pressing a cleaning member strongly. 

[0004]Since a cleaning means was provided, it had become a neck when the whole 
device becomes large inevitably and miniaturization of a device is aimed at. 
[0005]It looks forward to the system out of which waste toner does not come from 
the viewpoint of ecology in recent years. For example, the image forming device 
which adopted the art called development and cleaning or cleaner loess to JP,5- 
69427,B is proposed. One picture is formed per one photo conductor revolution, 
and the influence of transfer residual toner is kept from appearing in an identical 
image in this image forming device. In JP,64-20587,A, JP,2-259784.A, JP,4- 
50886,A, and JP,5-165378,A. Transfer residual toner was scattered and it 
scattered on the photo conductor by the member, and by un-patternizing, even 
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when multiple-times use of the photo conductor same surface is carried out per 
picture, the method of being hard to actualize on a picture is proposed. 
[0006]However, when using the above-mentioned process, to be sure, it is a 
cleanerless system, but when impressing voltage to the member for un- 
patternizing residual toner, and a member, it is difficult [ it ] to miniaturize the 
whole device with the incidental device. 

[0007]An image forming device which has a system out of which waste toner does 
not come for the above reason in the meaning of the miniaturization in 
consideration of the request to office space-saving-izing of a device and also 
effective use of a toner was desired. 

[0008]On the other hand, about a photo conductor electrifying process, there is an 
electrifying method using the corona discharge called what is called corotron and 
scorotron. Charge members, such as a roller, a fur brush, or a braid, were 
contacted on the photo conductor surface, the electrifying method which 
suppressed ozone evolution as much as possible by forming discharge in the 
narrow space near [ the ] the contacting parts was developed, and it has resulted 
in utilization. 

[0009]However, in the electrifying method using corona discharge, Since a lot of 
ozone was generated when generating corona discharge especially negative, or a 
positive corona, the electrophotography device had the necessity of providing the 
filter for ozone capture, and there was a problem of enlargement of a device or a 
running cost rising, 

[0010]Then, although the electrifying method which suppressed ozone evolution as 
much as possible by forming discharge in narrow space was developed, it is in the 
tendency which the toner fusion to a photo conductor top and the problem of 
charged roller contamination tend to generate in the method charged by making 
photo conductors, such as a braid and a roller electrifying system, contact. When 
these contact electrifying systems were especially introduced into a cleanerless 
system, about the photo conductor weld and charged roller contamination by a 
transfer residual toner, it had to become severer conditions and the further 
technical technical problem had to be cleared. 
[0011] 

[Problem(s) to be Solved by the Invention]As mentioned above, when a copying 
machine and a printer were designed based on the concept of ecology, introduction 
of a cleanerless system and a contact electrifying system is suitable composition, 
and an image formation method which can maintain a high-definition picture over a 
long period of time also in these composition was desired. That is, while 
suppressing a charged roller and photo conductor contamination as much as 
possible and being able to be equal to long-term use, an image formation method 
which does not have fogging and where image concentration was stabilized was 
desired. 

[0012]setting the purpose of this invention to the Cree nares image formation 
method — the bottom of a high-humidity /temperature environment — many — 
even if it performs the continuous print of several sheets, there is fogging in 
providing the developer and image formation method with which the picture where 
concentration was stabilized few is acquired. 

[0013]setting other purposes of this invention to the Cree nares image formation 
method — the bottom of a high-humidity/temperature environment — many — 
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even if it performs the continuous print of several sheets, there is little 
contamination to a photo conductor and there is in providing the developer and 
image formation method which do not generate drum weld. 

[0014]setting other purposes of this invention to the Cree nares image formation 
method — the bottom of low-humidity/temperature environment — many — even 
if it performs the continuous print of several sheets, there is little contamination to 
a charged roller and it is in providing the good developer and image formation 
method of image uniformity. 
[0015] 

[Means for Solving the Problem]An information writing means by which this 
invention forms an electrostatic latent image in a photo conductor in which 
charging processing was carried out to a photo conductor and an electrifying 
means charged in a photo conductor side, A developing means which supplies a 
toner of a developer to an electrostatic latent image, and visualizes an 
electrostatic latent image. It is a developer used for an image formation method 
which collects toners which have a transfer means which transfers a visualized 
toner image to a transfer material, and remain on a photo conductor after a 
transfer process by development and combination of an electrostatic charge latent 
image. An electrifying means charged in this photo conductor side is a charged 
roller which has a conductive elastic layer, It is characterized by 10 point average 
surface roughness (Rz) of this charged roller being smaller than circle equivalent 
number pitch-diameter (micrometer) of this toner in a projected area diameter- 
circularity scatter diagram of a number standard measured with a flow type particle 
image measuring apparatus, It is related with a developer, wherein a developer is a 
two component developer which consists of a toner and a career, and a liberation 
rate of Si atom to C atom of parent origin of this toner is 0.3 thru/or 20% and a 
liberation rate of Ti atoms is 1 ,0 thru/or 40%. 

[001 6] An information writing means by which this invention forms an electrostatic 
latent image in a photo conductor in which charging processing was carried out to 
a photo conductor and an electrifying means charged in a photo conductor side, A 
developing means which supplies a toner of a developer to an electrostatic latent 
image, and visualizes an electrostatic latent image. In an image formation method 
which collects toners which have a transfer means which transfers a visualized 
toner image to a transfer material, and remain on a photo conductor after a 
transfer process by development and combination of an electrostatic charge latent 
image, A developer is a two component developer which consists of a toner and a 
career, and a liberation rate of Si atom to C atom of parent origin of this toner is 
0.3 thru/or 20%, And it is characterized by a liberation rate of Ti atoms being 1 .0 
thru/or 40%, An electrifying means charged in this photo conductor side is a 
charged roller which has a conductive elastic layer. It is related with an image 
formation method of development and recovery, wherein 1 0 point average surface 
roughness (Rz) of this charged roller is smaller than circle equivalent number 
pitch-diameter (micrometer) of this toner in a projected area diameter- 
circularity scatter diagram of a number standard measured with a flow type particle 
image measuring apparatus. 
[0017] 

[Embodiment of the Invention]The principle of the cleaner loess image formation 
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method using a development and cleaning method is explained. I hear that 
controlling the electrified polarity of the toner on the photo conductor in electro 
photography each process and electrification quantity and a reverse developing 
method are used for the principle, and there is. 

[0018]When the photo conductor of minus electrostatic property and the toner of 
minus electrostatic property are used, in the transfer process, the image visualized 
by the positive polarity transfer member is transferred by the transfer material. 
With the relation between the kind (difference between thickness, resistance, a 
dielectric constant, etc.) of transfer material, and an image face product, the 
electrified polarity of a transfer residual toner is changed from plus to minus. 
However, by the negative polarity charge members at the time of the photo 
conductor of minus electrostatic property being charged, even if even a transfer 
residual toner becomes positive polarity in a transfer process with the photo 
conductor surface, electrified polarity can be uniformly arranged to the minus side. 
So, when reversal development is used as a developing method, on the bright 
section potential part which should be developed, the transfer residual toner 
electrified in minus remains, a transfer residual toner can draw near to the 
direction of the relation top toner support of a developing electric field at the dark 
space potential which should be developed and which does not come out, and a 
toner does not remain on a dark space potential part. 
[0019]It explains concretely using drawing 1 . 

[0020]With the toner charged in negative polarity with the developer which has the 
toner supported on the toner support (developing roller) 51, and a career, the 
electrostatic charge latent image on the photo conductor 52 of minus electrostatic 
property is acquired, and a toner image is acquired by reversal development. The 
toner image on a photo conductor is transferred by the transfer material 54 by the 
corona-transfer electrifying device 53 which impressed plus bias. The toner which 
cannot be transferred to a transfer material remains on the photo conductor 52 as 
a transfer residual toner. 

[0021]This transfer residual toner contains the particle toner which serves as 
positive polarity in response to positive polarity transfer bias. When a transfer 
residual toner is charged in negative polarity in the photo conductor 52 surface 
with the corona-electricahcharging machine 55, the particle toner used as positive 
polarity is changed into negative polarity. 

[0022]Therefore, the toner on the photo conductor 52 which passed the corona- 
electricahcharging machine 55 is negative polarity uniformly, and photo conductor 
surface potential is also the Nay Massu polarity. 

[0023]Subsequently, an electrostatic charge latent image is formed by the image 
exposure 56, and the electrostatic charge latent image of the photo conductor 52 
is developed with the developing roller 51 which supported the toner. Although an 
image exposure part (bright section potential part) is developed in reversal 
development. The electrostatic force which draws the bias impressed to the 
developing roller 52 to the toner side to the negative polarity toner which exists on 
a non-exposed area (dark space potential part) by being located between a photo 
conductor non-exposed area and exposure part potential can be used, and the 
toners of a transfer residue can be collected. 

[0024]Although the power which remains on the photo conductor surface works to 
the negative polarity toner which exists on an exposure part, it is a portion in 
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which a toner image is formed originally, and a problem is not produced. 
[0025] Drawing 2 is a cartridge system for monocomponent toner using the transfer 
roller 37 which impressed plus bias as a transfer electrification means using the 
charged roller 31 as a means by which the photo conductor 36 surface is charged 
in negative polarity. 

[0026]Although it is possible to enforce the Cree nares image formation method by 
development and cleaning by controlling the electrified polarity of a transfer 
residual toner also in which an above-mentioned system. When an electrifying 
means was a corona-electrical-charging machine, the control problem of ozone not 
only remains, but in continuation **** printing in severe environment, it could not 
collect toners thoroughly yet but the further improvement was desired. 
[0027]In order to respond to reinforcement of the machine in which demand is 
increasing increasingly in recent years, and high speed-ization, a two-ingredient 
development system as shown in drawing 3 is held as a more suitable system. 
[0028]Next, the two component developer used by this invention is explained. 
[0029]Minute particle toner a dry type binary system developer on the 
comparatively big carrier particle surface, It is held by the electric force generated 
by friction of both particles, and particle toner must have a size of exact 
electrostatic property and an electric charge which are certainly preferentially 
drawn to the image domain of the request on a photo conductor. 
[0030]The career must always carry out frictional electrification of the particle 
toner to electrification quantity sufficient with polarity considered as a request 
during prolonged use. 

[0031] However, if continuation is performed over a long period of time, a 
toner deteriorates in generation of heat by the collision between the developer 
particles by several multi-sheet copy, the mechanical collisions of the collision 
with developer particles and a developing-machine style, etc., or these operations, 
and electrification performances are inferior. Since a degradation toner, isolation 
external additives, and those aggregates are inferior to development nature or 
recovery nature, the photo conductor surface, and a charged roller and a carrier 
surface are polluted. Especially, in a development and recovery method, in order 
for there to be no cleaner, it is necessary to control degradation of ** as much as 
possible. 

[0032]In order that photo conductor contamination and charged roller 
contamination may disturb a latent image, that of a halftone image causes fatal 
image defects, such as an azalea, as a result. 

[0033]Contamination of a career will reduce remarkably imaging quality including 
generating of the toner scattering due to an electrifying characteristic fall, or 
ground fogging, and aggravation of density reproducibility. Therefore, the whole 
developer must be exchanged if this career SUPENTO-ization becomes severe. 
[0034]In order to give the suitable mobility for a developer, and TORIBO grant 
nature for the purpose of preventing these image defects, it is publicly known as 
an effective means to carry out externally adding of the inorganic particles, such 
as silica, to a toner. However, if the adhesion to the toner of an external additive is 
weak, an isolation external additive will cause a photo conductor, a charged roller, 
and career contamination. If the adhesion to a toner is strengthened conversely, an 
external additive will be firmly driven in into a toner, the fluid grant effect of an 
external additive will fade, and the TORIBO grant nature of an external additive 
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becomes remarkable, and the charge up becomes severe. 

[0035]Then, as a result of this invention persons' inquiring wholeheartedly, the free 
state of the suitable external additive which suppresses a charged roller and photo 
conductor contamination as much as possible also in a development and recovery 
method, and starts neither career contamination nor the charge up was found out. 
[0036] Namely, in the two-ingredient image formation method by the toner with 
which the particles which contain a silica atom as the main ingredients, and the 
particles which contain a titanium atom as the main ingredients were added, In the 
system which combined the development and recovery method and the charged 
roller, the free state whose liberation rate of Ti atoms the liberation rate of Si 
atom to C atom of the parent origin of this toner is 0.3 thru/or 20%, and is 1 .0 
thru/or 40% found out that it was the free state matched the optimal. 
[0037]The reason is considered as follows. 

[0038]If Ti system particles are added, generally sharp-ization of electrification is 
known as the operation, but. This invention persons thought that the particles of 
not only the effect of preventing superfluous electrification of the toner by 
adhesion Ti system particles itself but the separated Ti system had also played the 
role which eases the excessive TORIBO grant from a career, what each liberation 
rate is set as a mentioned range for — many — after the print of several sheets, 
the conveyance nature of a developer is kept good, and frictional electrification 
nature is stabilized. 

[0039]Even if it adds Ti system particles as the liberation rate of Si atom is less 
than 0.3%, it is difficult to prevent the charge up. If the isolation silica beyond a 
certain rate does not exist to the silica system particles adhering to a toner 
surface as a cause, it will be surmised that the toner electrification effect by the 
rubbing of a carrier particle or a stirring member becomes superfluous. 
[0040]It is called for that the liberation rate of Ti atoms is 1.0% or more. The 
relaxation effect of TORIBO fades that it is less than 1.0%, and it is accepted that 
a charge-up preventive effect is not demonstrated, either. 
[0041 ]the case where the liberation rate of Si atom exceeds 20% and the case 
where the liberation rate of Ti atoms exceeds 40% — many, in the print of several 
sheets, the photo conductor and charged roller contamination by the development 
of an isolation external additive occur a sleeve and a career are not only polluted, 
but. and remarkable deterioration of imaging quality takes place. 
[0042]As a more desirable range, the liberation rate of Si atom is 0.3 thru/or 1 2%, 
and endurance and the latitude of an environmental variation spread and it is 
desirable. 

[0043]By what average surface roughness of the charged roller like this invention 
is made for smaller than circle equivalent number pitch-diameter (micrometer) 

of a toner at this system. It controls greatly that the substance of the toner origin 
damaged by continuation ^^^^ printing is advanced and accumulated in the crevice 
of a charged roller, and charged roller contamination is decreased substantially. 
Photo conductor contamination when a number of sheets printed increases is also 
controlled, the operation effect like **** is heightened further, in a development 
and recovery method, fogging control is good, weld does not have it, either, and 
this considers that a homogeneous good picture is what is made available. 
[0044]As for 10 point average surface roughness on the surface of a charged roller 
of this invention (Rz, JIS-B0601), it is preferred that it is 6 micrometers or less. It 
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is 5 micrometers or less preferably. It is 3 micrometers or less still more 
preferably. When a mentioned range is exceeded, in order for a discharging amount 
to increase and to erode the photo conductor which is a charge body, what is 
called photo conductor **♦* is promoted, and there is a possibility of contracting 
the life. 

[0045]As a result of this invention persons' inquiring in more detail, in order to 
have stabilized the toner electrification amount further, it found the desirable thing 
that the relation between the liberation rate (Sif) of Si atom and the liberation rate 
(Tif) of Ti atoms to C atom of the parent origin of a toner in the relation of Tif>=Sif 
is. Although the detailed mechanism is unknown, it is filling such a relation and not 
only charge-up prevention but the effect which controls change of toner TORIBO 
by durability is accepted. 

[0046]It is preferred to contain 0.05 thru/or 2.5 mass parts and 0.05 thru/or 2.5 
mass parts of titania particles for the silica particle to toner parent 1 00 mass part 
as an external additive to toner parent 1 00 mass part. The effect as an external 
additive fades that they are less than 0.05 mass parts. If 2.5 mass parts are 
exceeded, the conveyance nature fall of a sleeve may take place. 
[0047]The mean particle diameter of an external additive is wanted still more 
preferably to be 0.005 thru/or 0.8 micrometer. With the mean particle diameter 
said here, in the enlargement by an electron microscope, 50 pieces - about 200 
major axes of an external additive are measured, and it asks from those average 
value. When a primary particle is the condensed external additive, it considers that 
the condensed particles are one particle, and let the major axis be the particle 
diameter of this partiple. Although it is a desirable method to observe the external 
additive to be used individually, respectively and to compute mean particle 
diameter, measurement is possible also from the toner particle surface after 
externally adding was carried out. In that case, the measured particle diameter is 
made into number frequency distribution, is illustrated (for example, 0.005- 
micrometer interval), and let the peak be mean particle diameter. When there are 
two or more peaks, it is considered that each peak is mean particle diameter. 
[0048]In order to make the liberation rate of Si atom and Ti atoms into the suitable 
range, the publicly known externally adding method can be used. Agitation means 
suitable in order to manufacture the toner of this invention cannot be limited 
especially if externally adding adhesion is carried out mechanically, and they can be 
performed using a publicly known agitating device. A Henschel mixer, a 
homogenizer, etc. are used and a Henschel mixer can be used more preferably. 
[0049]The method of measuring the liberation rate of Si atom and Ti atoms to the 
carbon atom of a toner parent. The Society of Electrophotography of Japan annual 
meeting (a total of 95 times), "Japan Hardcopy'97" collected papers. It can carry 
out using ''toner analysis by a new externally adding valuation method-particle 
analyzer Toshiyuki Suzuki, Hisao Takahara, the Society of Electrophotography 
of Japan sponsorship, and the toner analytical method currently indicated without 
9-July 11, 1997. By introducing particle toner into plasma, this toner analytical 
method excites particle toner, and analyzes by detecting the emission spectrum 
accompanying this excitation. According to this analytical method, it is possible to 
carry out simultaneous detection of the emission spectrum accompanying 
excitation of base of two or more yuan, and it can measure also about the 
periodicity of an emission spectrum further. 
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[0050]Synchronicity was used as a method of searching for the liberation rate of 
an external additive. Although the element contained in the same particles 
produces an excited light spectrum (synchronous spectrum) In a same 
synchronization, the element which exists alone like an external additive isolation 
thing on the other hand produces an excited light spectrum (asynchronous 
spectrum) independently, without synchronizing with a toner parent. By asking for 
asynchronous/ synchronization of the excited light spectrum originating in each of 
these elements quantitatively, the liberation rate of the specific element to a toner 
parent was searched for. 

[0051]In this application, it regarded as an external additive of isolation of the atom 
which does not synchronize based on the synchronous difference of the emission 
spectrum accompanying excitation of the carbon atom originating in a mother 
particle, and the emission spectrum accompanying excitation of Si atom and Ti 
atoms originating in an external additive, and was considered as the liberation rate 
of the external additive with the ratio. 

[0052]After measuring on condition of the following, using PT1000 by YOKOGAWA 
ELECTRIC CORP. as a concrete measuring method, the synchronicity of 
luminescence of Si atom on the basis of C atom and Ti atoms was applied to the 
following formulas, and the liberation rate was searched for. 
[0053] 

C atom detection number: in <the measuring condition of PT1000 by YOKOGAWA 
ELECTRIC CORP.>, and one measurement — 500 - 2500, and noise cut level: — 
or less 1.5 and sorting time: — 20digits and gas: — — 0.1%, helium gas and 

analysis wavelength: — C atom . : 247.860nmSi atom: — 288.1 60nmTi atom: — 
334.900-nm and used channel: — C atom : liberation-rate (count number of C 
atom, simultaneously the atom which did not emit light)/3 or 4Si atom: — 1 or 2Ti- 
atoms: — 1 or 2, and each atom. (Count number of the atom which did not emit 
light simultaneously with C atom and the count number +C atom of the atom which 
emitted light simultaneously) xlOO (%) 

[0054]It used as a simple method of expressing the shape of particle toner as the 
projected area diameter of the toner in this invention, circularity, and those 
frequency distribution quantitatively, and in this invention, it measured using the 
flow type particle image measuring apparatus FPIA-1000 type (made by TOA 
Medical Electronics Co., Ltd.), and computed using the lower type. 
[0055] 
[Equation 1] 

R<Bas= m^iks^mmyTc) 1/2x2 



[0056]Here. a ''particle project area" is the area of the particle toner image by 
which binarization was carried out, and it is defined as the length of the border line 
produced by connecting the edge point of this particle toner image to ''the 
boundary length of a particle projection image." 

[0057]The circularity in this invention is an index which shows the degree of 
unevenness of particle toner, and circularity serves as a small value, so that 1 .000 
is shown and the shape of surface type becomes complicated, when particle toner 
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Is a perfect globular form. 

[0058]In this invention, the circle equivalent number pitch diameter Dl 
(micrometer) and the particle diameter standard deviation SDd which mean the 
average value of the particle diameter frequency distribution of the number 
standard of a toner will be computed from a following formula, if the particle 
diameter (center value) in the division point 1 of particle size distribution is set to 
di and they set frequency to fi. 
[0059] 
[Equation 2] 

n D 

RffiS®»^i^SD 1=X] (fiXdi)/2[] (fi) 



1=1 1=1 



n n — 1 

(D 1 - d i ) 2^ (f i ) 

1=1 1=1 



1/2 



[0060] _ 

[0061] 
[Equation 3] 



m m- 1 1 1/2 

i = I i =1 



[0062] As a concrete measuring method, 10 ml of ion exchange water from which 
the impure solid etc. were removed beforehand is prepared into a container, into it, 
as a dispersing agent, a surface-active agent and after adding alkylbenzene 
sulfonates preferably, 0.02 g is added for a test portion, and it is made to distribute 
uniformly. As a dispersion means, using what equipped the ultrasonic dispersion 
machine UH-50 type (made by S EMUTE) with the titanium alloy chip of 5 phi as a 
vibrator, distributed processing is performed for 5 minutes and it is considered as 
the dispersion liquid for measurement. In that case, it cools suitably so that the 
temperature of these dispersion liquid may not be not less than 40 **. 
[0063]Using said flow type particle image measuring apparatus, this dispersion- 
liquid concentration is readjusted to shape measuring of particle toner so that 
particle toner concentration at the time of measurement may be set to 3000- 
10,000 piece [/micro ] I, and 1000 or more particle toner is measured. A projected 
area diameter, circularity frequency distribution, etc. of particle toner are searched 
for after measurement using this data. 

[0064]As for the degree of mean circle form in a projected area diameter- 
circularity scatter diagram of a number standard measured with a flow type particle 
image measuring apparatus of a toner of this invention, 0.950 thru/or 0.999 are 
preferred. The more desirable degree of mean circle form and circularity standard 
deviation. It is 0.950 thru/or 0.999, and less than 0.040 are 0.950 thru/or 0.995 
desirable still more preferably, and it is 0.970 thru/or 0.995 that it is [ or more 
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0.015 ] less than 0.035 desirable still more preferably, and 0.015 thru/or 0.035 are 
good. 

[0065]Since toner shape becomes an infinite form considerably when the degree of 
mean circle form is less than 0.950. toner transfer efficiency at the time of 
continuation **** worsens, and it becomes difficult to carry out development and 
recovery which a transfer residual toner sets on a photo conductor. When the 
degree of mean circle form exceeds 0.999, in a manufacture side, reproducibility 
and yield get worse remarkably and are connected with a cost hike. 
[0066]Since shape distribution of a toner spreads when circularity standard 
deviation exceeds 0.04, uniform transfer gets worse and it becomes difficult to 
carry out development and recovery. 

[0067]Hereafter, an image forming device (image recorder) of an example is 
explained. 

[00683 Drawing 3 is an outline composition model figure of an example of an image 
forming device according to this invention. Transfer method electrophotography 
process use, a contact electrifying system, a reversal development method, the 
Cree nares, and the maximum main street paper size of an image forming device of 
this example are the laser beam printers of A3 size. 

[0069](1) The overall outline composition a photoconductive drum 1 of a printer is 
a rotating-drum type electro photography photo conductor (it is hereafter 
described as a photoconductive drum). As shown in a lamination model figure of 
drawing 4 , this photoconductive drum 1 suppresses interference of light on the 
surface of the cylinder la made from aluminum (conductive drum base), and is 
carrying out composition which recoated the under-coating layer 1 b which raises 
the upper adhesive property, the photoelectrical load generating layer 1 c, and 
three layers of 1 d of charge transport layers sequentially from the bottom. 
[0070]A photoconductive drum of this invention is not restricted above. Drawing 5 . 
drawing 6 . and drawing 7 explain typical composition of an electro photography 
photo conductor below. 

[007 1]A photosensitive layer is constituted considering an organic photo conductor 
as the main ingredients, and there is a thing using organic photoconductivity 
polymer, such as poly vinyl carbazole, as an organic photo conductor or a thing 
which contained an organic photoconductivity substance of low molecular weight in 
binding resin. 

[0072]As for an electro photography photo conductor of drawing 5 . the 
photosensitive layer 1 7 is formed on the conductive substrate 1 6, and this 
photosensitive layer 1 7 is the laminated structure of the charge generating layer 
1 9 and the charge transport layer 20 which carried out distributed content of the 
charge generating material 1 8 into binding resin. In this case, the charge transport 
layer 20 is laminated on the charge generating layer 19. 

[0073]As for an electro photography photo conductor of drawing 6 , unlike a case of 
drawing 5 , the charge transport layer 20 is laminated under the charge generating 
layer 1 9. In this case, charge transport material may contain in the charge 
generating layer 1 9. 

[0074]As for an electro photography photo conductor of drawing 7 , the 
photosensitive layer 1 7 is formed on the conductive substrate 1 6, and the charge 
generating material 1 8 and charge transport material (not shown) contain this 
photosensitive layer 1 7 in binding resin. 
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[0075]As shown in drawing 5 . a photo conductor of the charge generating layer 19 
and structure which ranks second and is laminated in order of the charge transport 
layer 20 is [ among these ] preferred in this invention from the conductive 
substrate 16 side. 

[0076]As the conductive substrate 1 6, barrel cylinders, such as metal, such as 
aluminum and stainless steel, paper, and a plastic, a sheet, or a film is used. These 
barrel cylinders, a sheet, or a film may have a resin layer which contains 
conductive particles, such as a conductive polymer layer or tin oxide, titanium 
oxide, and a silver granule child, if needed. 

[0077]Between the conductive substrate 16 and the photosensitive layer 17, an 
under-coating layer (glue line) with a barrier function and an under-coating 
function can be provided. 

[0078]An under-coating layer is formed for an adhesive improvement of a 
photosensitive layer, coating nature improvement, protection of a base material, 
covering of a defect of a base material, electric charge injectional improvement 
from a base material, protection to an electrical breakdown of a photosensitive 
layer, etc. The thickness is about 0.2-2 micrometers. 

[0079]As charge generating material, pyrylium, a CHIOPIORIRIUMU system color, 
phthalocyanine pigment, anthanthrone paints, JIBENZU bilene quinone paints, the 
Pilatus Ron paints, an azo pigment, indigo paints, quinacridone series paints, 
unsymmetrical kino cyanine, kino cyanine, etc. can be used. 

[0080]as charge transport material — a hydrazone system compound, a pyrazoline 
system compound, a styryl system compound, an oxazol system compound, a 
thiazole system compound, and doria — a reel methane series compound, a poly 
aryl alkane system compound, etc. can be used. 

[0081]The charge generating layer 19 often distributes the above-mentioned 
charge generating material by methods, such as a homogenizer, an ultrasonic wave, 
a ball mill, a vibration ball mill, a sand mill, attritor, and a roll mill, with 0.5-4-times 
the amount binder resin and a solvent, and it applies and dries and it is formed. 
Especially the thickness has the preferred range of 0.01-1 micrometer 5 
micrometers or less. 

[0082]The charge transport layer 20 dissolves in a solvent, and generally applies 
and forms the above-mentioned charge transport material and binder resin. The 
mixing ratio of charge transport material and binder resin is 2:1 to about 1:2. As a 
solvent, chlorine-based hydrocarbon, such as aromatic hydrocarbon, such as ester 
species, such as ketone, such as acetone and methyl ethyl ketone, methyl acetate, 
and ethyl acetate, toluene, and xylene, chlorobenzene, chloroform, and a carbon 
tetrachloride, is used. When applying this solution, for example A dip coating 
method, a spray coating method. Coating methods, such as a spinner coating 
method, can be used and temperature of the range of 20-150 ♦* can perform 10- 
200 of desiccation under air blasting desiccation or stillness desiccation 
preferably in 1 0 minutes - 2 hours for 5 minutes - 5 hours. Especially thickness of 
a generated charge transport layer has the preferred range of 10^25 micrometers 
5-30 micrometers. 

[0083]As binding resin used for forming the charge generating layer 1 9 and the 
charge transport layer 20, Resin chosen from an acrylic resin, styrene resin, 
polyester, polycarbonate resin, polyarylate, poly SARUHON, poiyphenylene oxide, 
an epoxy resin, polyurethane resin, alkyd resin, unsaturated resin, etc. is preferred. 
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As desirable resin, polymethylmethacrylate, polystyrene, a styrene acrylonitrile 
copolymer, polycarbonate resin, or diallyl phthalate resin is mentioned especially. 
[0084]A charge generating layer or a charge transport layer can be made to 
contain various additive agents, such as an antioxidant, an ultraviolet ray 
absorbent, and lubricant. 

[0085]b) The electrifying means 2 is a contact electrifying device (contact 
electrification machine) as an electrifying means which carries out charging 
processing of the peripheral surface of the photoconductive drum 1 uniformly, and 
this example is a charged roller (roller electrifying device). 
[0086]This charged roller 2 makes both ends of the redding 2a hold by an 
unillustrated bearing member, respectively, enabling free rotation, and energize it in 
the direction of a photoconductive drum, is made to weld by pressure with 
predetermined thrust to the surface of the photoconductive drum 1 with the 
aggressiveness pressure spring 2e. and follows and rotates to rotation of the 
photoconductive drum 1 . A pressure welding part of the photoconductive drum 1 
and the charged roller 2 is the charging part (electrification nip part) a. 
[0087]Contact electrification processing of the peripheral surface of the rotation 
photoconductive drum 1 is carried out at predetermined polarity and potential by 
impressing electrification bias voltage of predetermined conditions to the redding 
2a of the charged roller 2 from the power supply SI. In this example, electrification 
bias voltage to the charged roller 2 is the oscillating voltage which superimposed 
direct current voltage (Vdc) and a volts alternating current (Vac). 
[0088]direct-current-voltage; -500V volts alternating current; — it is the 
oscillating voltage which superimposed frequency f 1 0OOHz, voltage 
VpplSOObetween peaks V, and a sine wave, and contact electrification processing 
of the peripheral surface of the photoconductive drum 1 is carried out uniformly - 
500V (dark potential Vd). 

[0089]Longitudinal length of the charged roller 2 is 320 mm, and as shown in a 
lamination model figure of drawing 4 . it is 3 lamination which laminated elastic layer 
2b. the rheostatic control layer 2c, and 2 d of surface layers from the bottom one 
by one to an area around of the rodding (support member) 2a. Elastic layer 2b is a 
foamed sponge layer for reducing an electrifying sound, the rheostatic control layer 
2c is a conductive layer for obtaining resistance uniform as the whole charged 
roll er, and 2 d of surface layers are protective layers provided in order to prevent 
leak from occurring, even if a defect of a pinhole etc. is on the photoconductive 
drum 1. 

[0090]It explains still in detail. 

[0091]In drawing 4 . a conductive substrate and 2b show an elastic layer, 2c shows 
a rheostatic control layer, and, as for charge members and 2a, 2 shows 2 d of 
surface layers. A charged roller may be the composition of elastic layer 2b and 2 d 
of surface layers without the rheostatic control layer 2c. 

[0092]Metal, such as iron, copper, stainless steel, aluminum, and nickel, can be 
used for the conductive substrate 2a used for this invention. It is required not to 
spoil conductivity, although plating treatment may be performed to these surfaces 
of metal for the purpose of rust prevention or damage resistance grant. 
[0093]In the charged roller 2, in order to secure good uniform adhesion over the 
photo conductor 1 of the charged roller 2, suitable elasticity is given to elastic 
layer 2b. 
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[0094]The conductivity of elastic layer 2b is acjjusted by adding conducting agents, 
such as conductive particles, such as carbon black, or alkali metal salt, and 
ammonium salt, in spring materials, such as rubber. Elasticity is adjusted by 
addition of process oil, a plasticizer, etc. As a concrete spring material of elastic 
layer 2b, for example Crude rubber, ethylene propylene diene methylene rubber 
(EPDM), A styrene butadiene rubber (SBR), silicone rubber, urethane rubber, Resin, 
such as synthetic rubbers, such as epichlorhydrin rubber, polyisoprene rubber (IR), 
butadiene rubber (BR), nitril butadiene rubber (NBR), and chloroprene rubber (CR), 
and also polyamide resin, polyurethane resin, silicone resin, and a fluoro-resin, is 
also mentioned. Foam of the above-mentioned spring material may be used for 
elastic layer 2b. 

[0095]As for electrical resistance of said elastic layer, it is preferred to have the 

conductivity of the range of 1x10 ^ - 1x10 [omegacm]. Since thickness is based 
also on a path of a conductive substrate, restriction in particular is not received. 
[0096]2 d of surface layers are provided in many cases in order to prevent bleed 
out on the surface of a charged roller, such as a plasticizer in elastic layer 2b, and 
to maintain slide nature and smooth nature on the surface of a charged roller. 2 d 
of surface layers are provided by covering coating or a tube. 
[0097]When providing 2 d of surface layers by coating, as a concrete material, 
resin, such as polyamide resin, polyurethane resin, an acrylic resin, a fluoro-resin, 
and silicone resin, and also epichlorhydrin rubber, urethane rubber, chloroprene 
rubber, acrylonitrile rubber, etc. are mentioned. As a coating method, a dip coating 
method, a roll coating method, a spray coating construction method, etc. are good. 
[0098]When providing 2 d of surface layers by covering a tube, as a concrete 
material. Nylon 1 2, PFA (ethylene tetrafluoride perfluoroalkyi vinyl ether 
copolymerization resin), Thermoplastic elastomer, such as PVDF (polyvinylidene 
fluoride), FEP (fluorinated ethylene-propylene copolymer) and also a polystyrene 
system, a polyolefln system, a polyvinyl chloride system, a polyurethane system, a 
polyester system, and a polyamide system, is mentioned. 
[0099]A tube may be a heat contraction nature tube and may be a non-heat 
contraction nature tube. In order to give moderate conductivity to 2 d of surface 
layers, conducting agents, such as conductive metallic oxide, such as carbon black 
and a conductive particle like carbon graphite, conductive titanium oxide, a 
conductive zinc oxide, conductive tin oxide, are used. 

[0100]As for electrical resistance of said surface layer, it is preferred that it is the 
range of 1x10 " - 1x10 [omegacm]. 

[0101]As for thickness, it is preferred that it is 2 thru/or 500 micrometers. It is 2 
thru/or 250 micrometers more preferably. 

C0102]The rheostatic control layer 2c is formed in many cases in order to control 
resistance of charge members. As a concrete material of the rheostatic control 
layer 2c. resin, such as polyamide resin, polyurethane resin, a fluoro-resin. and 
silicone resin, and also epichlorhydrin rubber, urethane rubber, chloroprene rubber, 
acrylonitrile rubber, etc. are mentioned. Conducting agents, such as conductive 
metallic oxide, such as carbon black, a conductive particle like carbon graphite, 
conductive titanium oxide, a conductive zinc oxide, conductive tin oxide, or alkali 
metal salt, and ammonium salt, can be distributed for the purpose of resistance 
ac(justment also in the rheostatic control layer 2c. 
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[0103]It provides, when the rheostatic control layer 2c also covers coating or a 
tube. 

[0104]As for electrical resistance of said rheostatic control layer, it is preferred 

that it is the range of 1x10 - 1x10 [omegacm]. As for thickness, it is preferred 
that it is 10 thru/or 1000 micrometers. It is 10 thru/or 750 micrometers more 
preferably. 

[01 05] Measurement of volume resistivity in this invention is performed according 
to JIS K 6911. 

[0106]In drawing 4 , 2 f is an electrification roller cleaning member, and it is a 
cleaning film which has flexibility in this example. This cleaning film 2f is arranged 
so that an end may be fixed by 2 g of support members which are arranged in 
parallel to a longitudinal direction of the charged roller 2, and carry out a constant 
rate of reciprocating movement to the longitudinal direction and the charged roller 
2 and contact nip may be formed in a field near the free edge side. The 
reciprocating-movement drive of the constant rate is carried out for 2 g of support 
members to a longitudinal direction via a gear train by a drive motor of a printer, 
and rubbing of 2 d of the charged roller surface layers is carried out with the 
cleaning film 2f Thereby, removal of adhesion contaminants (a fines toner, an 
external additive, etc.) of 2 d of charged roller surface layers is made. 
[0107]c) The information writing means 3 is exposure as an information writing 
means which forms an electrostatic latent image in a field of the photoconductive 
drum 1 by which charging processing was carried out. There are a method of using 
an LED array, a method of using a semiconductor laser, a method using a liquid 
crystal shutter array, etc. 

[0108]This example is the laser beam scanner which used a semiconductor laser, 
laser-scanning-exposure L (image exposure) Output a laser beam modulated from 
host devices, such as an image reader, corresponding to a picture signal sent to 
the printer side, and carry out a uniform charging processing side of the rotation 
photoconductive drum 1 in the exposure position b. An electrostatic latent image 
corresponding to picture information which carried out scanning exposure is 
formed in the 1 st page of a rotation photoconductive drum one by one because 
potential irradiated by this laser-scanning-exposure L by a laser beam of the 1st 
page of a photoconductive drum falls. 

[0109]d) The developing means 4 is a developer (development counter) as a 
developing means which supplies a developer (toner) to an electrostatic latent 
image on the photoconductive drum 1 , and visualizes an electrostatic latent image, 
and this example is a reversal development device of a two-ingredient magnetic 
brush development system. 

[0110]4a is a developing container, 4b is a nonmagnetic developing sleeve, and this 
developing sleeve 4b makes a part of that peripheral face expose outside, and is 
allocated pivotable in the developing container 4a. A magnet roller which fixed 4c 
to non rotation and was inserted into the developing sleeve 4b, A two component 
developer which accommodated 4 d in a developer coating braid, and 
accommodated 4e in the developing container 4a, a developer stirring member 
allocated in the pars-basilaris-ossis-occipitalis side in the developing container 4a 
4 f, and 4 g are toner hoppers, and makes a toner for supply have accommodated. 
[01 1 1]A field of the developing sleeve 4b **(ed) and rotated is coated as a thin 
layer, and an electrostatic latent image is developed as a toner image because the 
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amount of [ in a developer conveyed by the developing section c ] toner adheres 
to the 1st page of a photoconductive drum selectively by an electric field by 
developing bias corresponding to an electrostatic latent image. In this example, a 
toner adheres to an exposure bright section of the 1 st page of a photoconductive 
drum, and reversal development of the electrostatic latent image is carried out. 
[0112]A developer thin layer on the developing sleeve 4b which passed the 
developing section c is returned to a developer **** part in the developing 
container 4a with rotation of a continuing developing sleeve. 

[01 13]In order to maintain toner density of the two component developer 4e in the 
developing container 4a to predetermined approximately regulated within the limits, 
It is detected for example, by an optical toner concentration sensor whose toner 
density of the two component developer 4e in the developing container 4a is not 
illustrated, drive controlling of the toner hopper 4g is carried out according to the 
detection information, and a toner in a toner hopper is supplied to the two 
component developer 4e in the developing container 4a. A toner supplied to the 
two component developer 4e is agitated by 4 f of stirring members. 
[01 14]e) A transfer means and the fixing means 5 are transfer devices, and this 
example is a transfer roller. This transfer roller 5 is made to have welded by 
pressure to the photoconductive drum 1 with predetermined thrust, and that 
pressure welding nip part is the transfer section d. This transfer section d is fed 
with the transfer material (a transferred member, a recording material) P in 
predetermined control timing from an unillustrated paper feeder style part. 
[01 1 5]The transfer material P with which the transfer section d was fed is pinched 
and conveyed between the rotating photoconductive drum 1 and the transfer roller 
5, It is that +2 kV is impressed to the transfer roller 5 from the power supply S3 in 
the meantime by an example of a transfer bias book of straight polarity whose 
negative polarity which is the regular electrified polarity of a toner is reverse 
polarity, and electrostatic image transfer of the toner image by the side of the 1 st 
page of a photoconductive drum is carried out to a field of the transfer material P 
by which pinching conveyance is carried out one by one in the transfer section d. 
[01 16]It dissociates from the 1st page of a rotation photoconductive drum one by 
one, and the transfer material P which received transfer of a toner image through 
the transfer section d is conveyed to the anchorage device 6 (for example, heat 
roller fusing device), and is outputted as an image formed matter (a print, a copy) 
in response to fixing treatment of a toner image. 

[01 1 7](2) Printers of an example of a cleanerless system and a toner electrification 
amount control book are the Cree nares, and a cleaning device for exclusive use 
from which a transfer residual toner which carries out certain quantity remains is 
removed to the 1 st page of a photoconductive drum after toner image transfer to 
the transfer material P is not made to provide. A transfer residual toner on the 1 st 
page of a photoconductive drum after transfer is carried by the developing section 
c through the charging part a and the exposure part b with rotation of the 
continuing photoconductive drum 1 , and development and cleaning (recovery) is 
carried out by the developer 3 (cleanerless system). 

[01 18]In this example, as for this, as mentioned above, in the developing section c, 
a reverse method is rotated and a direction of movement of the 1 st page of a 
photoconductive drum is advantageous [ the developing sleeve 4b of the developer 
4 ] to recovery of a transfer plate toner on the photoconductive drum 1 . 
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[0119]Since a transfer residual toner on the 1st page of a photoconductive drum 
passes along the exposure part b, an exposure process is made from the transfer 
residual toner, but since there is little quantity of a transfer residual toner, big 
influence does not appear. 

[0120]To a transfer residual toner, electrified polarity as mentioned above merely 
A thing of normal polarity, a thing of reverse polarity (reversal toner), When what 
has few electrification quantity is intermingled and reversal toner of them and a 
toner with little electrification quantity pass the charging part a, a charged roller 
will carry out toner contamination by adhering to the charged roller 2 more than 
permission, and poor electrification will be produced. 

[0121]In order to make development and cleaning by the developer 3 of a transfer 
residual toner on the 1st page of a photoconductive drum perform effectively. It is 
required for the electrified polarity of a transfer residual toner on a 
photoconductive drum carried by the developing section c to be normal polarity, 
and for the electrification quantity to be the electrification quantity of a toner 
which can develop an electrostatic latent image of a photoconductive drum with a 
developer. About neither reversal toner nor a toner for which electrification 
quantity is not suitable, it will be able to remove and collect from on a 
photoconductive drum at a developer, but will be the cause of a poor image. 
[0122]Then, in this example, from the transfer section d, it is the photoconductive 
drum hand-of-cut downstream, and the toner (developer) electrification quantity 
control means 7 for arranging the electrified polarity of a transfer residual toner 
with negative polarity which is normal polarity in a position of the photoconductive 
drum hand~of-cut upstream from the charging part a is established. 
[0123]It is the charging part a further located downstream by arranging the 
electrified polarity of a transfer residual toner with negative polarity which is 
normal polarity, and when carrying out charging processing of the 1 st page of 
photoconductive drum top from on this transfer residual toner, reflection power to 
the photoconductive drum 1 enlarges, and adhesion in the charged roller 2 of a 
transfer residual toner is prevented. 

[0124]For this reason, electrification quantity required for a transfer residual toner 
is required 2.2 or more times as compared with a toner electrification amount at 
the time of development. 

C0125]Next, a toner of this invention is explained. 

[0126]A statement about an external additive is described first. 

[0127]A titania is suitably used as particles which use silica and Ti atoms as the 

main ingredients as particles which use Si atom as the main ingredients as an 

external additive of a toner which can be used for this invention. In addition, it is 

possible to use together silicon carbide, CHITSUHzed silicon, CHITSU-ized boron, 

CHITSUHzed aluminum, magnesium carbonate, an organic silicon compound, etc. 

besides an oxide like zirconium oxide and magnesium oxide. 

[0128]Especially silica is preferred at a point that coalescence of a primary particle 
can be controlled somewhat arbitrarily by conditions of oxidation of a charge of a 
start material, or temperature. For example, although it is [ silica / this ] usable in 
so-called both of wet process silica manufactured from dry process silica called 
what is called a dry method or fumed silica generated by vapor-phase oxidation of 
a silicon halogenide or an alkoxide and an alkoxide, water glass, etc.. The dry 
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process silica with few manufacture remnants like Na^O and SO^ with few 

[ and ] silanol groups in an inside of the surface and silica pulverized coal is more 
preferred. In dry process silica, by using other metal halogenated compounds, such 
as an aluminium chloride and a titanium chloride, with a silicon halogenated 
compound in a manufacturing process, it is also possible to obtain compound 
pulverized coal of silica and other metallic oxides, and they are also included. 
[0129]The above-mentioned silica is good in order that that hydrophobing 
processing is carried out may lessen environment dependency like temperature of 
electrification quantity of a toner, or humidity, and in order to prevent superfluous 
isolation from a toner surface. As this hydrophobing processing agent, a coupling 
agent like a silane coupling agent, a titanium coupling agent, and an aluminum 
coupling agent is mentioned, for example. Especially a silane coupling agent reacts 
to a residual group on inorganic oxide particles, or the water of adsorption, uniform 
processing is attained, and it is desirable in respect of stabilization of 
electrification of a toner, and fluid grant. 

[0130]A silane coupling agent An integer Y:alkyl group vinyl group of the following 
general formula Rm SiYnRalkoxy group m:1-3. It is what is expressed with an 
integer of the hydrocarbon group n:1-3 containing a glycidoxy group and an 
methacrylic group, For example, vinyltrimetoxysilane, vinyltriethoxysilane, gamma- 
methacryloxypropyltrimethoxysilane, vinyltriacetoxysilane, methyl trimetoxysilane, 
methyl triethoxysilane, isobutyl trimethoxysilane, dimethyldimethoxysiiane. Dimethyl 
diethoxysilane, trimethylmethoxysilane, hydroxypropyl trimethoxysilane, 
phenyltrimethoxysilane, n-hexadecyl trimethoxysilane, n-octadecyltrimethoxysilane, 
etc. can be mentioned. 

[OlSljIt is C^Hg^^^-SiCOCj^Hgj^,^^) 3 a= 4-12 and b= 1-3 more preferably. 

[0132]If a in a general formula is smaller than four here, although processing 
becomes easy, hydrophobicity cannot fully attain it. If a is larger than 1 2, 
hydrophobicity will become enough, but coalescence of particles will increase and 
fluid grant ability will fall. 

[0133]If b is larger than three, reactivity will fall and hydrophobing will no longer be 
performed fully, therefore, a in the above-mentioned general formula — 4-12 — 
desirable — 4-8b — 1-3 — 1-2 are preferably good. 

[0134]The throughput considers it as three to 40 mass part preferably, in order to 
process uniformly one to 50 mass part to 100 mass parts, without carrying out 
particle coalescence, and it should just make the degree of hydrophobing 40 to 80% 
more preferably 30 to 90% 20 to 98%. 

[0135]As particles which use Ti atoms as the main ingredients, a titania is 
preferred. Although there are no restrictions in any way as the process, a method 
of generating, while a halogenide or an alkoxide is hydrolyzed under a method of 
oxidizing under the gaseous phase or water existence, etc. can be used. For 
example, amorphous titanium oxide or anatase type titanium oxide, a rutiie type 
titanium dioxide, etc. can be used. 

[0136]An additive agent of further others in within the limits which does not have a 
substantial adverse effect in a toner of this invention, For example, 
polyfluoroethylene powder, zinc stearate powder, lubricant powder like 
polyvinylidene fluoride powder; Cerium oxide powder. Abrasive soap like silicon 
carbide powder and strontium titanate powder, a caking inhibitor like aluminum 
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oxide dust, Or for example, organic particulates and inorganic particles of an 
electro-conductivity applying agent like carbon black powder, zinc oxide powder, 
and tin oxide powder and reverse polarity can also be used in small quantities as a 
development disposition top agent. 

[0137]As binding resin of a toner used when manufacturing a toner of this 
invention by a grinding method, Polystyrene; Polly p-KURORU styrene, a single 
polymer, styrene p-Krol styrene copolymer of a styrene substitution product like 
polyvinyl toluene, A styrene vinyltoluene copolymer, a styrene vinylnaphthalene 
copolymer, A styrene acrylic ester copolymer, a styrene methacrylic-acid-ester 
copolymer, A styrene alpha-Krol methyl methacrylate copolymer, a styrene 
acrylonitrile copolymer, A styrene vinylmethyl ether copolymer, a styrene vinylethyl 
ether copolymer, A styrene vinyl methyl ketone copolymer, a styrene butadiene 
copolymer, A styrene isoprene copolymer, a styrene system copolymer like a 
styrene acrylonitrile indene copolymer; An acrylic resin, Methacrylic resin, 
polyacetic acid vinyl, silicone resin, polyester resin, polyamide resin, furan resin, an 
epoxy resin, xylene resin, etc. are mentioned. 
[0138]These resin is independent, or is mixed and used. 
[0139]A styrene copolymer which is a copolymer of styrene and other vinyl 
monomers as the main ingredients of binding resin is preferred development nature 
and in respect of fixability. 

[0140]As comonomer to a styrene monomer of a styrene copolymer. Acrylic acid, 
methyl acrylate, ethyl acrylate, butyl acrylate. Acrylic acid DOJITERU, acrylic acid 
octyl, acrylic acid-2-ethylhexyl, Acrylic acid phenyl, methacrylic acid, methyl 
methacrylate, ethyl methacrylate. Butyl methacrylate, methacrylic acid octyl, 
acrylonitrile, a methacrylonitrile, Monocarboxylic acid which has a double bond like 
acrylamide, or its substitution product; Maleic acid, Dicarboxylic acid which has a 
double bond like maleic acid butyl, maleic acid methyl, and dimethyl maleate, and 
its substitution product; VCM/PVC, Vinyl ester like vinyl acetate and benzoic acid 
vinyl; Ethylene, propylene. An ethylene system olefin like butylene; vinyl ether like 
vinyl ketone; vinylmethyl ether like vinyl methyl ketone and vinyl hexyl ketone, 
vinylethyl ether, and vinyl isobutyl ether is mentioned. These vinyl monomers are 
independent or are used two or more. 

[01 41] When it extends a fixing temperature field of a toner that the bridge is 
constructed by a cross linking agent like divinylbenzene and a styrene copolymer 
raises offset-proof nature, it is preferred. 

[0142]As a polymerization nature monomer used when manufacturing a toner of 
this invention with a polymerization method, a vinyl system polymerization nature 
monomer in which a radical polymerization is possible is used. As this vinyl system 
polymerization nature monomer, a monofunctional nature polymerization nature 
monomer or a polyfunctional polymerization nature monomer can be used. 
[01 43] As a monofunctional nature polymerization nature monomer, styrene; alpha- 
methylstyrene, beta-methylstyrene, omicron-methylstyrene, m-methylstyrene, p- 
methylstyrene, 2,4-dimethylstyrene, p-n-butylstyrene, p-tert-butylstyrene, p-n- 
hexylstyrene, p-n-octylstyrene, p-n-nonylstyrene, p-n-decylstyrene, A styrene 
derivative like p-n-dodecylstyrene, p-methoxy styrene, and p-phenylstyrene; 
Methyl acrylate. Ethyl acrylate, n-propylacrylate, iso-propylacrylate, n-butyl 
acrylate, iso-butyl acrylate, tert-butyl acrylate, n-amyl acrylate, n-hexyl acrylate, 
2-ethylhexyl acrylate, n-octyl acrylate, n-nonyl acrylate, cyclohexyl acrylate. An 
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acrylic polymerization nature monomer like benzyl acrylate, dimethyl phosphate 
ethyl acrylate, diethyl phosphate ethyl acrylate. dibutyl phosphate ethyl acrylate. 
and 2-benzoyloxy ethyl acrylate; Methyl methacrylate. Ethyl methacrylate, n-propyl 
methacrylate, iso-propyl methacrylate. N-butyl methacrylate, iso-butyl 
methacrylate, tert-butyl methacrylate, n-amyl methacrylate, n-hexyl methacrylate, 
2-ethylhexyl methacrylate, n-octyl methacrylate, n-nonyl methacrylate, diethyl 
phosphate ethyl methacrylate, methacrylic system polymerization nature monomer; 
like dibutyl phosphate ethyl methacrylate — methylene aliphatic-monocarboxylic- 
acid ester; — vinyl acetate. Vinyl ester like vinyl propionate, butanoic acid vinyl, 
benzoic acid vinyl, and formic acid vinyl; Vinylmethyl ether. Vinyl ether like 
vinylethyl ether and vinyl isobutyl ether; vinyl ketone like vinyl methyl ketone, vinyl 
hexyl ketone, and vinyl isopropyl ketone is mentioned. 

[0144]As a polyfunctional polymerization nature monomer, diethyiene glycol 
diacrylate, Triethylene glycol diacrylate, tetraethylene glycol diacrylate, 
Polyethylene-glycol diacrylate, 1 ,6-hexanediol diacrylate, Neopentyl glycol 
diacrylate, tripropylene glycol diacrylate, Polypropylene-glycol diacrylate, 2,2 -bis 
(4-(acryloxy diethoxy) phenyDpropane, Trimethylolpropane triacrylate, 
tetramethylolmethane tetraacrylate. Ethylene glycol dimethacrylate, diethyiene- 
glycol dimethacrylate, Triethylene glycol dimethacrylate, tetraethylene glycol 
dimethacrylate. Polyethylene glycol dimethacrylate, 1 .3-butylene-glycol 
dimethacrylate, 1 , 6-hexanedioldimethacrylate, neopentyl glycol dimethacrylate, 
Polypropylene-glycol dimethacrylate, 2,2 -bis(4-(methacryloxydiethoxy) phenyl) 
propane, 2,2'-bis(4-(meta-KURIROKISHI polyethoxy) phenyDpropane, 
Trimethylolpropanetrimethacrylate, tetramethylolmethanetetra methacrylate, 
divinylbenzene, divinylnaphthalene, divinyl ether, etc. are mentioned. 
[0145]In this invention, the above-mentioned monofunctional nature polymerization 
nature monomer is used combining a monofunctional nature polymerization nature 
monomer and a polyfunctional polymerization nature monomer which it was 
independent, were combined two or more sorts, or were described above. A 
polyfunctional polymerization nature monomer can also be used as a cross linking 
agent. 

[0146]As a polymerization initiator used in the case of a polymerization of the 
above-mentioned polymerization nature monomer, an oil-soluble initiator and/or a 
water-soluble initiator are used. As an oil-soluble initiator, for example, 2,2'- 
azobisisobutyronitriie, 2,2-azobis 2,4-dimethylvaleronitrile, 1,V-azobis 
(cyclohexane-1-carbonitrile). An azo compound like 2,2'-azobis 4-methoxy-2,4- 
dimethylvaleronitrile; Acetylcyclohexylsulfonyl peroxide, Diisopropyl peroxy 
carbonate, decano nil peroxide, LauroyI peroxide, stearoyi peroxide, propionyl 
peroxide, Acetyl peroxide, t-butylperoxy2-ethylhexanoate, Benzoyl peroxide, t- 
buthylperoxy isobuthylate, A peroxide system initiator like cyclohexanon peroxide, 
methyl ethyl ketone peroxide, dicumyl peroxide, t-butyl hydroperoxide, di-t-butyl 
peroxide, and cumene hydronalium peroxide is mentioned. 

[0147]As a water-soluble initiator, ammonium persulfate, potassium persulfate, a 
2,2'-azobis (N,N'-dimethyleneiso BUCHIRO amidine) hydrochloride, A 2,2-azobis 
(2-friend NOJINO propane) hydrochloride, an azobis (isobutylamidine) 
hydrochloride, 2,2 -azobisisobutyronitrile sulfone sodium, ferrous sulfate, or 
hydrogen peroxide is mentioned. 

[0148]In this invention, in order to control a degree of polymerization of a 
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polymerization nature monomer, it is also possible to add further and to use a 
chain transfer agent, polymerization inhibitor, etc. 

[0149]A compound which has a double bond which can polymerize two or more 
pieces as a cross linking agent used for a toner of this invention is used. For 
example, an aromatic divinyl compound like divinylbenzene and divinylnaphthalene; 
Ethylene glycol diacrylate, Carboxylate which has two double bonds like ethylene 
glycol dimethacrylate and 1 ,3-butanediol dimethacrylate; Divinylaniline, A 
compound which has divinyl compound; and three or more vinyl groups like divinyl 
ether, a divinylsulfide, and a divinylsulfone is mentioned. These are independent or 
are used as a mixture. 

[01 50]As a release agent used for a toner of this invention. Paraffin wax, a 
polyolefine wax, microcrystallin wax, A derivative like a polymethylene wax like the 
Fischer TOROPISSHU wax, amide wax, higher fatty acid, long chain alcohol, ketone 
wax, ester wax and these graft compounds, and a block compound is mentioned, 
and you may distill if needed. 

[0151]Ester wax is preferred especially although the general following structural 
formula shows. 
[0152] 
[Formula 1] 

[Ri-C-O- (CH2)n+iC-f (CH2)^0-C- Rj b 
O O 

(a and b show the integer of 0-4 among a formula, and a+b is 4, and a carbon 
number shows the organic group of 1-40, and and Rg) And the carbon number 

difference of R^ and Rg shows the basis which is three or more, the integer of 0- 

40 is shown and, as for n and m, n and m are not simultaneously set to 0. 

[0153] 

[Formula 2] 



O 

(a and b show an integer of 0-4 among a formula, a+b is 4, as for n and m, R^ 

shows an integer of 0-40 by a carbon number showing an organic group of 1-40, 
and n and m are not simultaneously set to 0.) 
[0154] 
[Formula 3] 

(R3)k 

1 R -C- O - (CH2)n-lT C -{ (CH2)rTr O - C- R2 1 ^ 

o o 

(a and b show the integer of 0-3 among a formula, and a+b is three or less, and a 
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carbon number shows the organic group of 1-40, and and Rg) And the basis 

whose carbon number difference of R^ and Rg is three or more is shown, Rg shows 

the organic group whose carbon number is one or more, as for n and m, the integer 
of 0-40 is shown, and n and m are not simultaneously set to 0. 
[0155]The half breadth of this toner is measured based on ASTM D3418-82. And it 
is preferred that it is 10 ♦* or less, and 7 *♦ or less is more preferably good. In 
exceeding 10 since crystallinity is not high, the hardness of a release agent will 
also be soft and it will promote the contamination to a photo conductor or a 
charged roller. 

[0156]Half breadth of an endothermic peak here is the temperature width of 1/2 of 
endothermic charts of height of a baseline in an endothermic peak to a peak. 
[0157]An endothermic peak value in a DSC endothermic curve of a release agent 
in this invention measures a this extracted sample based on ASTM D3418-82, 
after extracting a release agent by arbitrary methods out of a toner. 
[0158]And a compound in which a value of 50 thru/or 100 *♦ is shown more 
preferably is preferred, and a not less than 40 release agent has a much more 
preferred especially tangent secession temperature of a DSC curve. 
[0159]Weighing of the test portion is correctly carried out within the limits of 2-10 
mg. This is put in aluminum bread and it measures under ordinary temperature 
normal relative humidity by temperature-up temperature of 10 ** / min between 
30-160 ♦* of measurement temperature requirements, using empty aluminum 
bread as a reference. 

[0160]Since autoagglutination power of a release agent is weak, it is it hard to 
constitute an inside or the central part of particle toner that an endothermic peak 
value is less than 50 and a release agent deposits in a toner particle surface at 
the time of manufacture of particle toner, and it is easy to pollute a photo 
conductor and a charged roller. 

[O161]0n the other hand, if an endothermic peak exceeds 120 **, a release agent 
cannot ooze out easily at the time of fixing, and fixability at the time of low 
temperature and the fixability of two next colors (red, green, blue) with many 
amounts of toner development will fall. When generating particle toner by a direct 
polymerization method, solubility to inside of a polymerization nature monomer 
composition falls, a release agent deposits in a granulation of a drop to particle 
toner diameter size of a polymerization nature monomer composition in inside of a 
drainage system medium, a granulation becomes difficult, and it is not desirable. 
[0162]As a molecular weight of a release agent, a thing of 300 thru/or 1,500 has 
preferred weight average molecular weight (Mw). If it becomes less than 300, it will 
be easy to produce exposure to a toner particle surface of a release agent, and 
development nature gets worse, and fogging under a high-humidity /temperature 
environment is bad. Contamination to a charged roller is also remarkable. If 1,500 is 
exceeded, low temperature fixability will fall and OHT transparency will also get 
worse. A thing of the range of 400 thru/or 1 ,250 is especially preferred. 
[0163]If a ratio (Mw/Mn) of weight average molecular weight/number average 
molecular weight becomes 1 .5 or less, a maximum peak of a DSC endothermic 
curve of a release agent will become a sharp more, a mechanical strength of 
particle toner at the time of a room temperature will improve, and toner physical 
properties which were excellent especially the sharp melting characteristic was 
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shown at the time of fixing will be acquired. 

[0164]A molecular weight of a release agent is measured on the following 

conditions by GPC. 

[0165](GPC measuring condition) 

Device :GPC-150C (made by Waters) 

Column: 2 ream (made by TOSOH CORP.) GMH-MT30cm 

Temperature :135 ** solvent : o-dichlorobenzene (0.1% ionol addition) 

The rate of flow :1.0 ml/min sample : 0.15% of samples [ 0.4 ml of] are poured in. 

[01 66]It measures on condition of above and a molecular weight calibration curve 

created by a monodisperse polystyrene standard sample is used in molecular 

weight calculation of a sample. It is computed by carrying out polyethylene 

conversion by a conversion formula drawn from a Mark-Houwink viscosity formula. 

[0167]Penetration of this release agent is measured based on JIS K2235. 

Measurement temperature shall be 25 **. As for penetration of this release agent, 

it is good more preferably that it is 8 times or less 1 5 degrees or less. When 

exceeding 1 5 degrees, contamination to a photo conductor or a charged roller will 

be promoted like a case where half breadth of a toner containing a release agent 

exceeds 1 0 **. 

[01 68] A release agent is good to use 1 thru/or 10 mass parts to binding resin 100 
mass part, when generating particle toner with melt kneading pulverizing method. 
[0169]In using a polymerization nature monomer composition and generating 
particle toner directly in a drainage system medium, It is good to contain to 
polymerization nature monomer 100 mass part in the release agent 5 thru/or 40 
mass-part (preferably 5 thru/or 30 mass parts) particle toner per 5 thru/or binding 
resin which carried out 40 mass-part (preferably 5 thru/or 30 mass parts) 
combination, and was generated from polymerization nature monomer as result 1 00 
mass part. 

[0170]In a toner process according to the polymerizing method compared with a 
dry type toner process by melt kneading pulverizing method, Since it is easy to 
make a lot of release agents intension-ize with polar resin inside particle toner, as 
compared with a dry type toner process, it becomes possible to use a lot of 
release agents generally, and it becomes especially effective in an offset 
preventive effect at the time of fixing. 

[0171]As for colorant used for a toner of this invention, that by which mixing 
colors was carried out black using carbon black, a magnetic body, and the yellow / 
magenta / cyanogen colorant shown below as black colorant is used. 
[0172]As a yellow coloring agent, a compound represented by a condensation azo 
compound, an isoindolinone compound, the Anthraquinone compound, an azo metal 
complex methine compound, and allyl amide compound is used as a paints system. 
Specifically, C. 

LPigmentYellow3.7.1 0.1 2.1 3.1 4.1 5.1 7.23.24.60.62.74.75.83.93.94.95.99.1 00.1 01 .1 04.1 0£ 
147.148.150.166.168.169.177.179.180.181.183.185.191:1.191.192.193.199 grade is 
used suitably. As a color system, C.I.solventYellow33.56.79.82.93.1 12.162.163, 
C.I.disperse Yellow42.64.201.21 1, etc. are mentioned, for example. 
[0173]As a magenta coloring agent, a condensation azo compound, a diketo pyrrole 
pyrrole compound, anthraquinone, a quinacridone compound, a base color rake 
compound, a naphthoi compound, a benz imidazolone compound, a thioindigo 
compound, and a perylene compound are used. Specifically, C. The I. pigment red 2, 
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' 3, 5, 6, 7, and 23, 48; 2, 48; 3, 48; 4, 57; 1, 81; 1. 122. 146, 166, 169, 177. 184. 185. 
202. 206. 220. 221 and 254, and especially the C.I. pigment bio-red 19 are 
preferred. 

[0174]As cyanogen colorant, a phthalocyanine compound and its derivative, an 
anthraquinone compound, a base color rake compound, etc. can be used. 
Specifically, the C.I. pigment blues 1, 7, 15, 15:1, 15:2, 15:3, 15:4, 60, and 62 and 66 
grades are used especially suitably. 

[01 75]These colorant is independent, or it can mix and it can be further used in 
the state of a solid solution. Colorant of this invention is chosen from a point of a 
hue angle, chroma saturation, brightness, weatherability, OHP transparency, and 
dispersibility to inside of a toner. To resin 1 00 mass part, 1 thru/or 20 mass parts 
add and an addition of this colorant is used. 

[0176]A toner of this invention may use a charge controlling agent together. 
[0177]There is the following substance to control a toner to negative charge. 
[0178]For example, an organic metallic compound and chelate compound are 
effective, and there are metallic compounds of monoazo metallic compounds, 
acetyiacetone metallic compounds, aromatic hydroxy acid, aromatic Daika Lebon 
acid, hydroxy acid, and a Daika Lebon acid system. There are other phenol 
derivatives, such as aromatic hydroxy acid, aromatic mono- **** polycarboxylic 
acid and its metal salt, an anhydride, ester species, and a bisphenol. 
[01 79]A urea derivative, a metal-containing salicylic acid system compound, a 
metal-containing naphthoic acid system compound, a boron compound, quarternary 
ammonium salt, carixarene, a resin system charge controlling agent, etc. are 
mentioned. 

[0180]There is the following substance to control a toner to positively-charged. 
[0181]The Nigrosine denaturation thing by Nigrosine, fatty acid metal salt, etc., a 
guanidine compound. An imidazole compound, tributyl benzylammonium 1-hydroxy- 
4-naphthosulfonate, Quarternary ammonium salt like tetrabutylammonium 
tetrafluoroborate. And onium salt like phosphonium salt which is these analogs and 
these lake colors, triphenylmethane colors, and these lake colors (as a rake-ized 
agent) tungstic acid, **** molybdic acid, tungsten molybdic acid, Tannic 
acid, lauric acid, gallic acid, a ferricyanide, ferrocyanide, etc.. Metal salt of higher 
fatty acid; Dibutyltin oxide, dioctyltin oxide, JIORUGANO tin oxide like dicyclohexyl 
tin oxide; the JIORUGANO tin borate like dibutyltin borate, dioctyltin borate, and 
dicyclohexyl tin borate, a resin system charge controlling agent, etc. are 
mentioned. It is independent, or two or more kinds of these can be combined, and 
can be used. 

[0182]A charge controlling agent is good per binding resin 100 mass part to use 0.5 
thru/or 10 mass parts more preferably 0.01 thru/or 20 mass parts. 
[0183]When a toner of this invention is polymerization process toner, condensed 
system resin may be added. 

[0184]As for this condensed system resin of this invention, polyester, 
polycarbonate, phenol resin, an epoxy resin, polyamide, cellulose, etc. are 
mentioned. Polyester is more preferably desired from the diversity of material. It is 
good per binding resin 100 mass part to use 0.5 thru/or 10 mass parts more 
preferably 0.01 thru/or 20 mass parts. 

[0185]As an additive agent aiming at various kinds of improvement in the 
characteristic in a toner, it is preferred that it is 1/2 or less particle diameter of a 
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volume mean diameter of a durable point to particle toner. Particle diameter of an 
additive agent means the mean particle diameter for which it asked by surface 
observation of particle toner in an electron microscope. As an additive agent 
aiming at these characteristic grant, the following is used, for example. 
[0186]As a fluid grant agent, metallic-oxide carbon black (silicon oxide, an 
aluminum oxide, titanium oxide, etc.), fluoridation carbon, etc. are mentioned. 
Respectively, what performed hydrophobing processing is more preferred. 
[0187]As abrasive soap, metallic oxides (strontium titanate, cerium oxide, an 
aluminum oxide, magnesium oxide, chrome oxide, etc.), nitrides (silicon nitride etc.), 
carbide (silicon carbide etc.), and metal salt (calcium sulfate, barium sulfate, 
calcium carbonate, etc.) are mentioned. 

[0188]As lubricant, fluororesin powder (vinylidene fluoride, polytetrafluoroethylene, 
etc.), fatty acid metal salt (zinc stearate, calcium stearate, etc.), etc. are 
mentioned. 

[0189]As electrification controllable particles, metallic oxides (tin oxide, titanium 
oxide, a zinc oxide, silicon oxide, an aluminum oxide, etc.), carbon black, etc. are 
mentioned. 

[01 90] As for these additive agents, to particle toner 100 mass part, 0.1 thru/or 10 
mass parts are used and 0.1 thru/or 5 mass parts are used preferably. 
[0191]These additive agents may be used independently or may be used together. 
[ two or more ] Furthermore, hydrophobing processing (oil, coupling) may be 
carried out if needed. 

[0192]A toner production method of this invention is shown below. 
[0193]When a toner of this invention is a pulverizing method toner. At least binding 
resin and colorant A pressurized kneader and an extruder, Or kneading and after 
making it distribute uniformly, make it collide with a target by mechanical or jet 
mind flowing down, and desired toner particle diameter is made to pulverizing-ize 
using a media dispersion machine etc., After passing through a classification 
process, there are a manufacturing method which uses desired circularity using a 
mechanical means and manufactures particle toner, a method of carrying out a wet 
type or dry-type heat conglobation processing after the above-mentioned 
pulverizing-izing, etc. 

[0194]In particular when a toner of this invention is the polymerizing method, do 
not receive restrictions, but. JP,36-10231,B, JP,59-53856,A, How to generate a 
toner directly using a suspension polymerization method stated to JP,59-61842,A; 
to a monomer, it is meltable and manufacture of particle toner by an emulsion 
polymerization method represented by soap-free-polymerization method which 
carries out direct polymerization under existence of a water soluble polymerization 
initiator, and generates particle toner is mentioned. Manufacture of interfacial 
polymerization like a microcapsule process, the in-situ polymerizing methods, the 
coacervation methods, etc. is also mentioned. The interface meeting method for 
making at least one or more sorts of particles which are indicated by JP,62- 
106473,A and JP,63-186253,A condense, and obtaining a thing of desired particle 
diameter, etc. are mentioned. 

[0195]Especially a suspension polymerization method with which particle toner of a 
diameter of a granule is obtained easily is preferred. After making a monomer stick 
to further once obtained polymerization particles further, a seed polymerization 
method made to polymerize using a polymerization initiator can also be used 
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suitably for this invention. At this time, it is also possible to use a compound which 
has polarity into a monomer made to adsorb, making it distribute or dissolve. 
[0196]When carrying out a polymerization, it is preferred to usually use water 
300 thru/or 3000 mass parts as a carrier fluid object to monomer composition 1 00 
mass part. As a dispersing agent to be used, as for example, an inorganic system 
oxide, Tricaicium phosphate, magnesium phosphate, aluminium phosphate, zinc 
phosphate, calcium carbonate, magnesium carbonate, calcium hydroxide, 
magnesium hydroxide, aluminium hydroxide, metasilicic acid calcium, calcium 
sulfate, barium sulfate, bentonite, silica, Alumina, sodium dodecyl sulfate, etc. are 
mentioned. As an organic system compound, sodium salt of polyvinyl alcohol, 
gelatin, a MECHISERU sirloin, methyl hydroxypropylcellulose, ethyl cellulose, and 
carboxymethyl cellulose, starch, etc. are used. As for these dispersing agents or a 
distributed auxiliary agent, it is preferred to use 0.1 thru/or 5.0 mass parts to 
polymerization nature monomer 100 mass part. A surface-active agent of 0.001 
thru/or 0.1 mass % may be used together for minuteness making of these 
dispersing agents. Specifically, a surface-active agent of commercial Nonion, an 
anion, and a cation form can be used. For example, sodium dodecyl sulfate, sodium 
tetradecyl sulfate, pentadecyisodium sulfate, octylsodium sulfate, sodium oleate, 
lauryl acid sodium, potassium stearate, oleic acid calcium, etc. are used preferably. 
[0197]Next, a career of this invention is explained. 

[0198]The 50% particle diameter of a volume reference of a carrier particle of this 
invention, and a measuring method of particle size distribution, It measured on 
condition of feeding air pressure 3bar and suction pressure 0.1 bar using a laser 
diffraction type size distribution measuring device (loss <HELOS» provided with a 
dry type dispersion machine (Rodhos <RODOS» by a product made by 
sympathizer tech (SYNPATEC). 

[0199]As for career particle diameter, it is good that 15-60 micrometers of 50% 
particle diameter (D) by a volume reference are 25-50 micrometers more 
preferably. As for a career, it is still better that content of particles of 2/3 or less 
particle diameter (2D/3>=) of 50% particle diameter is below 0.1-5 volume % more 
preferably below in 5 volume %. 

[0200]When the 50% particle diameter of a career is less than 1 5 micrometers, 
carrier adhesion to a nonimage area by particles by the side of particles of particle 
size distribution of a career cannot be prevented good, but it may give a crack to a 
surface layer of a charged roller owing to, and, as a result, charged roller 
contamination may arise. When the 50% particle diameter of a career is larger than 
60 micrometers, electrification grant ability to a toner may fall and a developing 
characteristic may be inferior. 

[0201] As particle size distribution of a career of this invention, when content of 
particles of 2/3 or less particle diameter of particle diameter exceeds 5 volume % 
50%, there is a tendency which produces carrier adhesion by fines of a career, it 
may give a crack to a surface layer of a charged roller owing to, and, as a result, 
charged roller contamination may arise. 

[0202]In this invention, as for specific resistance of a career, it is preferred that 

Q Ha 

they are 1x10 - 1x10 omega-cm, and it is good more preferably that they are 

9 15 
1x10 - 1x10 omega-cm. 

[0203]It is it easy to cause carrier adhesion on the surface of a photo conductor 
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that specific resistance of a career is less than 1x10 omega-cm, and a photo 
conductor is made to produce a crack, or it is transferred in the paper directly, and 
becomes easy to cause an image defect. Developing bias may leak via a career and 
may disturb an electrostatic latent image drawn on photo conductor drum lifting. 
[0204]Since a tight picture of edge enhancement will be easy to be formed and it 
will further be hard coming to leak an electric charge of a carrier surface, if 

specific resistance of a career exceeds 1x10 omega-cm, A fall of image 
concentration by a charge-up phenomenon, fogging, scattering by electrification 
grant to a newly supplied toner becoming impossible, etc. may be caused. It may be 
charged with substances, such as a development counter wall, and electrification 
quantity of a toner which should be given essentially may become uneven. In 
addition, electrostastic external additive adhesion etc. tend to cause an image 
defect. 

[0205]Measurement of specific resistance of a career was measured using an 
insulation resistance measuring instrument for granular materials by Vacuum 
Science-and-engineering company. A measuring condition put a career neglected 
under 23 ** and a 60% condition for 24 hours or more in a measuring cell 20 mm in 



2 

diameter (0.283-cm ), sandwiched it by a load electrode of 1 20 g/cm^, was 2 mm 
in thickness, and measured impressed electromotive force by 500V. 
[0206]As for the magnetic properties of a career, it is good that intensity of 

magnetization in 1000/4pi (kA/m) is 20-100 (Am /kg), and the low magnetic force 

that is 30-65 (Am*/kg) more preferably preferably. 

[0207]If intensity of magnetization of a career exceeds 100 (AmVkg), it is related 
also to career particle diameter, but. Density of a magnetic brush formed on a 
developing sleeve in a developing pole decreases, in order that ear length may 
become long and may become upright, it sweeps on a copy image and is easy to 
produce eye nonuniformity, and it is easy to produce durable degradation of a 
toner especially by several Oshi s copy or a print. 

[0208]Even if intensity of magnetization of a career removes career fines by less 

than 20 (Am /kg), magnetic force of a career declines, it is easy to produce carrier 
adhesion and toner transportation nature falls easily. 

[0209]Measurement of the magnetic properties of a career was performed using 
vibration magnetic field type magnetic-properties automatic observer BHV-35 
made from Riken Electron. As a measuring condition, the magnetic properties of a 
career granular material made an external magnetic field of 1 000/4pi (kA/m), and 
asked for intensity of magnetization at that time. A career was produced in the 
state where packing was carried out so that a carrier particle might not move to a 
cylindrical plastic container, and it might become dense enough, a magnetizing 
moment was measured in this state, actual weight when a sample was put in was 

measured, and it asked for intensity of magnetization (Am /kg). 

[0210]In this invention, magnetite or a ferrite which has the magnetism expressed 

with the following formula (1) or (2) as metallic-compounds particles used for 

carrier cores is mentioned. 

MO-FegOg ...(1) 

M-FegO^ ... (2) 



2 
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(M shows trivalent and a divalent or univalent metal ion among a formula.) 
[021 1]As M. Mg, aluminum, Si, Ca, So, Ti, V, Cr. Mn, Fe, Co, nickel, Cu, Zn. Sr, Y, Zr. 
Nb, Mo, Cd, Sn, Ba, Pb, and Li are mentioned, and these can be independent or can 
be used by plurality. 

[0212]As a concrete compound of metallic-compounds particles which have the 

above-mentioned magnetism. For example, magnetite, a Zn-Fe system ferrite, a 

Mn-Zn-Fe system ferrite. An iron system oxide like a nickel-Zn~Fe ferrite, a Mn- 

Mg-Fe system ferrite. a Ca-Mn-Fe system ferrite, a Ca-Mg-Fe system ferrite, a 

Li-Fe system ferrite, and a Cu-Zn-Fe system ferrite is mentioned. 

[0213]In this invention, metallic compounds which have the above-mentioned 

magnetism, and the following nonmagnetic metallic compounds may be mixed and 

used as metallic-compounds particles used for carrier cores. 

[0214]As nonmagnetic metallic compounds, for example aluminumgOg, SiOg. CaO, 

TiOg. and V^Og, CrO, MnOg, and alpha-Fe gOg, CoO, NiO, CuO, ZnO, SrO, YgOg, 

and ZrOg are mentioned. In this case, although one kind of metallic compounds can 

also be used, it is good to mix and use at least two or more sorts of metallic 
compounds preferably especially. In that case, it is desirable in order that using 
particles to which specific gravity and shape are similar may raise adhesion with 
binding resin, and intensity of carrier-cores particles. 
[021 5] As an example of combination, for example Magnetite and hematite, 
Magnetite, r^FegOg and magnetite, and SiOg, Magnetite, aluminumgOg and 

magnetite, TiOg and magnetite, a Ca-Mn-Fe system ferrite and magnetite, and a 

Ca-MgFe system ferrite can use preferably. Combination of magnetite and 
hematite can use preferably especially. 

[0216]When using alone metallic compounds in which the above-mentioned 
magnetism is shown, or when using it. mixing with nonniagnetic metallic 
compounds, number average particle diameters of metallic compounds in which 
magnetism is shown change also by number average particle diameters of carrier 
cores, but. It is preferably good that it is [ 0.02-2-micrometer ] 0.05-1 micrometer 
more preferably. 

[0217]When number average particle diameters of metallic compounds in which 
magnetism is shown are less than 0.02 micrometer, it becomes that it can be hard 
to acquire desirable magnetic properties. Whi9n number average particle diameters 
of metallic compounds in which magnetism is shown exceed 2 micrometers, a 
career of desirable particle diameter with high intensity becomes is hard to be 
obtained by granulation unevenness. 

[021 8] As for number average particle diameters of nonmagnetic metallic 
compounds, when mixing and using metallic compounds which have magnetism, and 
a nonmagnetic compound, it is preferably good that it is [ 0.05-5-micrometer ] 0.1- 
3 micrometers more preferably. In this case, as for a particle size ratio (rb/ra) of 
number average particle diameters (mean particle diameter ra) of metallic 
compounds which have magnetism, and number average particle diameters (mean 
particle diameter rb) of nonmagnetic metallic compounds, it is good that it is 1 .2 
thru/or 5.0 more preferably [ it is desirable and ] than 1 .0 thru/or 5.0. 
[0219]When number average particle diameters of nonmagnetic metallic 
compounds are less than 0.05 micrometer, desirable resistance is not obtained but 
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it becomes easy to carry out carrier adhesion. When number average particle 
diameters of nonmagnetic metallic compounds exceed 5 micrometers, a career of 
desirable particle diameter with high intensity becomes is hard to be obtained by 
granulation unevenness. 

[0220]It becomes easy to come to the surface out of metallic-compounds particles 
which show the low ferromagnetism of specific resistance that rb/ra is less than 
1 .0, and is hard to raise specific resistance of carrier cores, and an effect of 
preventing carrier adhesion becomes is hard to be acquired. If rb/ra exceeds five, 
intensity of a career will fall easily and it will become easy to cause career 
destruction. 

[0221] A photograph expanded by 5000 to 20000 times with the transmission 
electron microscope H-800 by Hitachi, Ltd is used for number average particle 
diameters of the above-mentioned metallic oxide, Number average particle 
diameters were computed by having extracted a particle with a particle diameter of 
0.01 micrometers or more 300 or more pieces at random, having measured as 
metallic-oxide particle diameter with horizontal Ferre by image-processing analysis 
device Luzex3 by Nireco [ Corp. ] Corp., and having carried out equalizing 
processing. 

[0222]Specific resistance of metallic compounds currently distributed by binding 
resin. When specific resistance of metallic-compounds particles which has 
magnetism mixes and uses metallic compounds in which a thing of a range more 

than 1x10 omega-cm is preferred, and has magnetism especially, and a 

nonmagnetic compound, A range more than 1x10 omega-cm has preferred 
specific resistance of metallic-compounds particles which has magnetism. As for 
nonmagnetic metallic-compounds particles of another side, it is preferred to use 
what has specific resistance higher than a magnetic metal compound particle, and 
specific resistance of nonmagnetic metallic compounds preferably used for this 

invention has [ more than 1x10 ^ omega-cm ] a more preferably good thing more 

than 1x10 omega-cm. 

[0223] Even if it decreases the quantity of content as specific resistance of 

metallic-compounds particles which has magnetism is less than 1x10 omega-cm, 
desired high specific resistance is hard to be obtained, electric charge pouring is 
caused, and it is easy to cause degradation of image quality, and carrier adhesion. 
In mixing and using metallic compounds which have magnetism, and a nonmagnetic 
compound, specific resistance of magnetic carrier cores becomes it low that 

Q 

specific resistance of nonmagnetic metallic compounds is less than 1x10 omega- 
cm, and an effect of this invention becomes is hard to be acquired. 
[0224]In this invention, a resistivity measuring method of metallic compounds and 
nonmagnetic metallic compounds which has magnetism is performed according to a 
measuring method of specific resistance of a carrier particle. 
[0225]As for content of metallic compounds, in carrier cores of this invention, it is 
good that it is 80 to 99 mass % preferably to carrier cores. 
[0226]Since electrostatic property becomes it unstable easily that content of 
metallic compounds is less than 80 mass %, a career is charged under especially 
low-humidity /temperature environment and the residual charge remains easily, a 
fines toner and an external additive adhere to the carrier particle surface easily. 



http://www4.ipdl.inpit.gojp/cgi-bin/tran.web.cgi,€uje?atw.u=http%3A%2F%2Fvmw4 2008/07/29 



— 



and still more moderate specific gravity is no longer obtained. If content of metallic 
compounds exceeds 99 mass %, career intensity will fall and it will become easy to 
produce problems, such as a crack of a career by durability. 
[0227]In carrier cores which contain a mixture of metallic compounds which have 
magnetism, and a nonmagnetic compound as a gestalt in which this invention is still 
more preferred. Content of metallic compounds which has the magnetism to the 
whole metallic compounds to contain is preferred, and it is good 50 to 95 mass % 
and that it is 55 to 95 mass % more preferably. 

[0228]While high resistance-ization of a core becomes it good that content of 
metallic compounds which has the magnetism to the whole metallic compounds to 
contain is less than 50 mass %, magnetic force as a career may become small and 
carrier adhesion may be caused. If content of metallic compounds which has the 
magnetism to the whole metallic compounds to contain exceeds 95 mass %, it is 
based also on specific resistance of metallic compounds which has magnetism, but 
high resistance-ization of a more desirable core may be unable to be attained. 
[0229]As binding resin of carrier-cores particles used for this invention, it is 
thermosetting resin and it is preferred that all are resin over which the bridge is 
constructed in three dimensions in part, since metallic-compounds particles to 
distribute can be firmly bound by this, intensity of carrier cores can be raised — 
many — desorption of metallic compounds makes it hard to happen also in a copy 
of several sheets. 

[0230]As a method of obtaining magnetic body distributed carrier cores, In 
[ although not limited to a method of indicating especially to the following ] this 
invention, Out of a solution that a monomer and a solvent are distributed or 
dissolved uniformly, by performing lipophilic-ized processing to a manufacturing 
method of the polymerizing method which generates particles by polymerizing a 
monomer, and a metallic oxide especially distributed in carrier-cores particles, A 
method of obtaining magnetic body distributed resin carrier cores with few fines 
with sharp particle size distribution is used suitably. 

[0231]In the case of a career with which a weight average particle size is used in 
this invention combining small grain diameter toner which is 1-10 micrometers in 
order to attain high definition-ization. It is preferred to also diameter[ of a 
granule ]-ize career particle diameter according to particle diameter of a toner, 
and even if it makes career particle diameter diameter[ of a granule ]-ize in a 
manufacturing method mentioned above, it is desirable especially from the ability 
to manufacture a career with few fines regardless of mean particle diameter. 
[0232]A radical polymerization nature monomer can be used as a monomer used 
for binding resin of carrier-cores particles. For example, styrene; o-methylstyrene, 
m-methylstyrene, p-methoxy styrene, A styrene derivative like p-ethylstyrene and 
p-tertiary-butylstyrene; Acrylic acid, Methyl acrylate, ethyl acrylate, acrylic acid n- 
butyl, acrylic acid n-propyl, Isobutyl acrylate, acrylic acid octyl, acrylic acid 
dodecyl, 2-ethylhexyl acrylate, acrylic acid stearyl, acrylic acid 2-KURORU ethyl, 
Acrylic ester like acrylic acid phenyl; Methacrylic acid, methyl methacrylate. Ethyl 
methacrylate, methacrylic acid n-propyl, n-butyl methacrylate, Methacrylic acid 
isobutyl, n-octyl methacrylate, methacrylic acid dodecyl, 2-ethylhexyl 
methacrylate, stearyl methacrylate, methacrylic acid phenyl, Methacrylic acid 
dimethyl aminomethyl, diethylaminoethyl methacrylate. The methacrylic acid ester 
like benzyl methacrylate; 2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate; 
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acrylonitrile, a methacrylonitrile, the acrylamide; methyl vinyl ether, ethyl vinyl 
ether, propylvlnyl ether, n-butyl ether, isobutyl ether, beta-KURORU ethyl vinyl 
ether, Vinyl ether like phenylvinyl ether, p-methylphenyl ether, p-KURORU phenyl 
ether, p-bromine phenyl ether, p-nitrophenyl vinyl ether, and p-methoxypheny vinyl 
ether; a diene compound like butadiene can be mentioned. 

[0233]These monomers are independent, or it can be mixed and used and they can 
choose a suitable polymer presentation from which the desirable characteristic is 
obtained. 

[0234]As for binding resin of carrier-cores particles, as mentioned above, it is 
preferred that the bridge is constructed in three dimensions, but it is preferred to 
use a cross linking agent which has two or more double bonds per monad of 
polymerization nature as a cross linking agent for making binding resin construct a 
bridge in three dimensions. As such a cross linking agent, for example 
Divinylbenzene, aromatic divinyl compound; ethylene glycol diacrylate like 
divinyinaphthalene, Ethylene glycol dimethacrylate, triethylene glycol 
dimethacrylate, Tetraethylene glycol dimethacrylate, 1 ,3-butylene-glycol 
dimethacrylate, Trimethylolpropane triacrylate, trimethylolpropanetrimethacrylate, 
1 ,4-butanediol diacrylate, neopentyl glycol diacrylate, 1,6-hexanediol diacrylate — 
and, [ pentaerythritol doria ] Pentaerythritol tetraacrylate, pentaerythritol 
dimethacrylate, Pentaerythritol tetra methacrylate. glycerol AKUROKISHI 
dimethacrylate, N,N-divinylaniline, divinyl ether, a divinylsulfide, and divinyl sulfone 
are mentioned. These may use two or more kinds, mixing them suitably. It can also 
mix beforehand into a polymerization nature mixture, and a cross linking agent can 
also be suitably added in the middle of a polymerization if needed. 
[0235]The bisphenols, phenols of epichlorohydrin; phenol resin, urea of aldehyde; 
urea resin, and aldehyde which become as a starting material of an epoxy resin as 
a monomer of binding resin of other carrier-cores particles; melamine and aldehyde 
are mentioned. 

[0236]But desirable binding resin is phenol system resin. As the starting material, 
phenol, m-cresol, 3,5-xylenol, p-alkylphenol, REZORUSHIRU, a phenolic compound 
like p-tert-butylphenol, formalin, paraformaldehyde, and an aldehyde compound like 
furfural are mentioned. Especially combination of phenol and formalin is preferred. 
[0237]When using these phenol resin or melamine resin, a basic catalyst can be 
used as a curing catalyst. Various things used for the usual resole resin 
manufacture can be used as a basic catalyst. Specifically, an ammonia solution, 
hexamethylenetetramine, diethyltriamine, and amines like polyethyleneimine can be 
mentioned. 

[0238]In this invention, when metallic compounds contained in carrier cores 
prevent desorption from a career of that being lipophilic — ization-processed makes 
sharp particle size distribution of magnetic carrier particles, and metallic- 
compounds particles, they are preferred. When forming carrier-cores particles 
which distributed lipophilic — ization-processed metallic compounds, particles 
insolubilized in a solution generate at the same time a polymerization reaction 
progresses out of liquid which a monomer and a solvent are distributing or 
dissolving uniformly. It is thought that there is an operation which a metallic oxide 
prevents then condensation of an operation incorporated uniformly and with high 
density inside particles and particles, and makes particle size distribution sharp. 
When metallic compounds which performed lipophilic-ized processing are used, it is 
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not necessary to use suspension stabilizer like calcium fluoride. Reaction inhibition 
at the time of carrying out the coat of electrostatic property inhibition by 
suspension stabilizer remaining in a carrier surface, the heterogeneity of coating 
resin at the time of a coat, and the reactive resin like silicone resin can be 
prevented. 

[0239]As for lipophilicHzed processing, it is preferred to be processed by a 
lipophilicHzed processing agent which are organic compounds which have one sort 
or two sorts or more of functional groups chosen from an epoxy group, an amino 
group, and a sulfhydryl group, and those mixtures. 

[0240]Per magnetic metal oxide particle 100 mass part. 0.1 to 10 mass part, a 
magnetic metal oxide particle is preferably preferred more preferably, when being 
processed by a lipophilicHzed processing agent of 0.2 to 6 mass part improves 
lipophilic property and hydrophobicity of a magnetic metal oxide particle. 
[0241 ]As a lipophilicHzed processing agent which has an epoxy group, gamma- 
glycidoxypropylmethyldietoxysilane, Gamma-glycidoxypropyltrimetoxysilane, beta- 
(3,4-epoxycyclohexyl) trimethoxysilane, epichlorohydrin, glycidol, and a styrene 
(meta) metaglycidyl acrylate copolymer are mentioned. 

[0242]As a lipophilic-ized processing agent with an amino group, for example 
gamma-aminopropyl trimethoxysilane, gamma-aminopropyl methoxy diethoxysilane, 
gamma-aminopropyl triethoxysilane, ethylenediamine, ethylenetriamine, a styrene 
(meta) acrylic acid dimethylaminoethyl copolymer, isopropanal PIRUTORI (N- 
aminoethyl) titanate, etc. are used. 

[0243]As a lipophilicHzed processing agent which has a sulfhydryl group, 
mercaptoethanol, mercaptopropionic acid, and gamma-mercapto 
propyltrimethoxysilane are used, for example. 

[0244] Resin in particular that covers the carrier^cores surface does not receive 
limitation. Specifically, for example Polystyrene, an acrylic resin like a styrene 
acrylic copolymer, VCM/PVC, vinyl acetate, polyvinylidene fluoride resin, 
fluorocarbon resin, Perphloro carbon resin, solvent solubility perphloro carbon 
resin, polyvinyl alcohol, A polyvinyl acetal, a polyvinyl pyrrolidone, petroleum resin, 
cellulose, A cellulosic, novolak resin, low molecular weight polyethylene, saturated 
alkyi polyester resin, Aromatic polyester resin, poiyamide resin, polyacetal resin, 
polycarbonate resin, Poiyether sulfone resin, polysulfone resin, polyphenylene 
sulfide resin, Poiyether ketone resin, phenol resin, modified phenol resin, mallein 
resin, Alkyd resin, an epoxy resin, an acrylic resin, unsaturated polyester obtained 
by a polycondensation of an anhydrous mallein, terephthalic acid, and polyhydric 
alcohol. Urea resin, melamine resin, urea-melamine resin, xylene resin, toluene 
resin, guanamine resin, melamine guanamine resin, acetoguanamine resin, GURIPU 
tar acid resin, furan resin, silicone resin, polyimide resin, poiyamide imide resin, 
Polyetherimide resin and polyurethane resin can be mentioned. 
[0245]Silicone resin is especially used preferably from adhesion with a core, and a 
viewpoint of SUPENTO prevention. Although silicone resin can also be used 
independently, in order to raise intensity of an enveloping layer and to control to 
desirable electrification, it is preferred to use together with a coupling agent and to 
use. Before the part carries out the coat of the resin, as for the above-mentioned 
coupling agent, it is preferred to be used as what is called a primer agent 
processed on the carrier-cores surface, and a subsequent enveloping layer can 
form it in the state with higher adhesion accompanied by a covalent bond. 
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[0246]As a coupling agent, it is good to use an aminosilane. As a result, an amino 

group with positive electrostatic property can be introduced into a carrier surface, 

and a negative electrifying characteristic can be given to a toner good. Since 

existence of an amino group activates a lipophilicHzed processing agent currently 

preferably processed by metallic compounds and both of silicone resin, it can 

improve adhesion with carrier cores of silicone resin further, and can form a firmer 

enveloping layer by promoting hardening of resin simultaneously. 

[0247]At the time of coating treatment of an enveloping layer, it is preferred to 

cover with a reduced pressure state under temperature of 30-80 **. 

[0248]It is preferred to perform a gas conditioning process by a thing like 23 ** 

and 60%RH usually neglected under environment for at least 24 hours or more in a 

final process. 

[0249] 

[Example]Although this invention is more concretely explained by an example being 
shown below, this is not limited to this invention at all. The following parts mean a 
mass part. 

[0250]Transfer method electrophotography process use, a contact electrifying 
system, a reversal development method, the Cree nares, and the maximum main 
street paper size of the image forming device of this example are the laser beam 
printers of A3 size. 

[0251]The photoconductive drum in this example is a negative triboelectric 
charging organic photo conductor (OPC), and is 50 mm in outer diameter. 
It rotates to the counterclockwise rotation of an arrow with the process speed 
(peripheral velocity) of 1 20 mm/sec focusing on a central pivot. 

[0252]The development composition in this invention is as follows according to 
drawing 3 . 

[0253]The developing sleeve 4b maintains the maximum access distance (S-Dgap 
is called) with the photoconductive drum 1 to 350 micrometers, is made to 
approach the photoconductive drum 1 , and opposite allocation has been carried 
out. The opposite portion of this photoconductive drum 1 and developing sleeve 4b 
is the developing section c. The developing sleeve 4b is rotated to an opposite 
direction with the direction of movement of the photoconductive drum 1 in the 
developing section c. Adsorption maintenance of a part of two component 
developer 4e in the developing container 4a is carried out by the magnetism of the 
magnet roller 4c in this sleeve as a magnetic brush layer in the peripheral face of 
this developing sleeve 4b, Rotation conveyance is carried out with rotation of this 
sleeve, a ready layer is carried out to a predetermined thin layer with the 
developer coating braid 4d, it contacts to the field of the photoconductive drum 1 
in the developing section c, and rubbing of the photoconductive drum side is 
carried out moderately. Predetermined developing bias is impressed to the 
developing sleeve 4b from the power supply S2. In this example, the developing 
bias voltage to the developing sleeve 4b is the oscillating voltage which 
superimposed direct current voltage (Vdc) and a volts alternating current (Vac). 
More specifically, it is the oscillating voltage which superimposed direct-current- 
voltage;-350V volts alternating current;! 500V. 

[0254]In this example, this toner electrification amount control means 7 is a brush 
shape member with moderate conductivity. 
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A brush section is contacted to the 1 st page of a photoconductive drum, it has 
allocated, and the voltage of negative polarity is impressed from power supply S4. 
e is a brush section and a contact portion of the 1 st page of a photoconductive 
drum. The transfer residual toner on the photoconductive drum 1 which passes the 
toner electrification amount control means 7 is arranged with the negative polarity 
in which the electrified polarity is normal polarity. 

[0255]Hereafter, the manufacturing method of a charged roller is explained. 
[0256] 

(Manufacturing method of charged roller No.1) 

- 100 copies of styrene-butadiene-rubbers (SBR) carbon black 4.5 copies of 30 
copy and zinc oxides, and fatty acid Two copies[0257]After kneading the above 
material for 10 minutes by the encapsulated type mixer ac{justed at 60 20 
copies of naphthene system oil was added to 100 copies of SBR, it kneaded for 20 
minutes by the encapsulated type mixer cooled at 20 and the raw material 
compound was prepared. Furthermore, it added to 0.5 copy of sulfur as a 
vulcanizing agent, one copy of thiazole system and one copy of thiuram system 
were added to the raw material compound as a rubber accelerator to 100 copies of 
styrene butadiene rubbers (SBR) of raw material rubber, and it kneaded for 10 
minutes with 2 mills cooled at 20 **. Vulcanization molding of the elastic layer 2b 
was carried out to the circumference of 6 mm in diameter, and 320 mm in length 
the conductive substrate 2a made from stainless steel in transfer molding at the 
shape of a roller using this compound. 

[0258]The surface roughness of the charged roller performed the roller surface at 
this time by carrying out grinding treatment. 

[0259] 10 point average surface roughness of the elastic layer roller after polish 
was Rz=1 1.2micrometer. 

[0260]It is - epichlorhydrin rubber as a material of the rheostatic control layer 2c. 
100 copy and titanium oxide The distributed dissolution of the 30 copies was 
carried out with the solvent of toluene, and the paint for rheostatic control layers 
was produced. This paint was applied by the dipping method on the aforementioned 
elastic layer 2b, and the rheostatic control layer 2c of 700 micrometers of 
thickness was formed. 

[026 1]2 d of surface layers were formed as follows on the formed rheostatic 
control layer 2c. 

[0262]It is - polyurethane resin as a material of 2 d of surface layers. 1 00 copy and 
titanium oxide The distributed dissolution of the 90 copies was carried out with the 
solvent of methyl ethyl ketone, and the paint for surface layers was produced. This 
paint was applied by the dipping method on the rheostatic control layer 2c, 2 d of 
surface layers of 1 0 micrometers of thickness were formed, and charged roller 
No.1 was obtained. The surface roughness (Rz) of a ten-point average was 1.4 
micrometers. 

[0263](Manufacturing method of charged roller No.2) Using the process coarser 
than polish of charged roller No.1. Rz of 2b of the elastic layer roller after polish 
was 1 5.0 micrometers, and others obtained charged roller No.2 [ surface roughness 
(Rz)5.1 micrometer ] eventually like the manufacturing method of charged roller 
No.1. 

[0264](Manufacturing method of charged roller No,3) Using the process coarser 
than polish of charged roller No.2, Rz of 2b of the elastic layer roller after polish 
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was 20.0 micrometers, and others obtained charged roller No.3 [ surface roughness 
(Rz)7.7micrometer ] eventually like the manufacturing method of charged roller 
No.1. 

[0265]The manufacturing method of a career is explained below. 
[0266](Manufacturing method of career No.1) As opposed to the monomer weight 
after carrying out mixture dispersion of phenol / the formaldehyde monomer 
(50:50) to the hyphydrogamy inside of the body, 610 copies of 0-25~micrometer 
magnetite particles which carried out the surface treatment by the titanium 
coupling agent, 390 copies of 0.6-micrometer hematite particles were distributed 
uniformly, the monomer was polymerized, adding ammonia suitably, and the 
magnetic particle intension spherical magnetic resin carrier core material 1 (mean 

particle diameter of 36 micrometers, saturation magnetization 40Am /kg) was 
obtained. 

[0267]On the other hand, 20 copies of toluene, 20 copies of butanol, 20 copies of 
water, and 40 copies of ice are taken in a 4 mouth flask, After adding 40 copies of 
mixtures of 15 mol of CHgSiClg, and 10 mol of 2^^^2^ SiClg and also agitating for 

30 minutes, agitating, the condensation reaction was performed at 60 ** for 1 hour. 
The siloxane was fully washed with water after that, it dissolved in the toluene- 
methyl-ethyl-ketone butanol mixed solvent, and the silicone varnish of 1 0% of the 
solid part was prepared. 

[0268]Simuitaneous adding of the ion exchange water of 2.0 copies and the 
following hardening agent (1) of 2.0 copies, the following aminosilane coupling agent 
(2) of 1.0 copy, and the lower silane coupling agent (3) of 5.0 copies was carried 
out to this silicone varnish to 1 00 copies of siloxane solid parts, and the career 
coating solution I was produced. With the spreading machine (Okada elaborate 
company make: Spira Cota), this solution I was applied to 100 copies of above- 
mentioned carrier cores so that the amount of resin coats might be one copy, and 
coated carrier No.1 was obtained. 

[0269]This career was 36 micrometers in 50% particle diameter, the content of the 
particles of 2/3 or less particle diameter (2D/3>=) of 50% particle diameter was 4.0 
volume %, and the value of SF-1 was 1 13. 

[0270]Furthermore, specific resistance was 6x10 omegacm and saturation 

magnetization was 42Am /kg. 
[0271] 
[Formula 4] 



(1) CH3 — Si 

C2H5 



-fo-N=C^ 



3 



[0272] 
[Formula 5] 

(2) (CH3)2 N— CgHe Si-f OCH3) 



[0273] 
[Formula 6] 

(3) n . C3H7 — SI— (OCHala 
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[0274](Manufacturing method of career No.2) As opposed to the monomer weight 
after carrying out mixture dispersion of phenol / the formaldehyde monomer 
(50:50) to the hyphydrogamy inside of the body, 640 copies of 0.25-micrometer 
magnetite particles which carried out the surface treatment by the titanium 
coupling agent, 240 copies of 0.6-micrometer hematite particles were distributed 
uniformly, the monomer was polymerized, adding ammonia suitably, and the 
magnetic particle intension spherical magnetic resin carrier core material 1 (mean 

particle diameter of 35 micrometers, saturation magnetization 49Am /kg) was 
obtained. Career No.2 was manufactured with the same manufacturing method as 
career N0.I except this. 

[0275]The obtained career is 35 micrometers in 50% particle diameter. 

The content of the particles of 2/3 or less particle diameter (2D/3>=) of 50% 

particle diameter was 4.2 volume %, and the value of SF-1 was 112. 

[0276]Furthermore specific resistance was 8.8x10 ^^omegacm, and saturation 
magnetization was 51 Am /kg. 

[0277]The manufacturing method of a toner is explained below. 
[0278](Example 1 of manufacture of a toner) It was kept warm at 65 ** for 60 
minutes, having fed 1 00 copies of 0.1 M^^Na^PO^ solution, and 85 copies of 1 M~ 

HCI solution into 10000 copies of ion exchange water in a reaction vessel, and N- 
2""Purging them to it. Agitating at 1 2000 rpm using TK type homomixer (product 

made from special opportunity-ized industry), batch loading of 60 copies of 1 .0 
CaCI^ solution was carried out, and the drainage system medium containing the 

calcium phosphate salt of pH=6.5 was prepared. 

[0279]On the other hand, it is - styrene. 80 copy and n-butyl acrylate 20 copy and 
carbon black 12 copy and di-tert-butylsalicylic acid metallic compounds 1.0 copy 
and condensed system compound Ten copies [Saturated polyester (terephthalic 
acid-propylene oxide denaturation bisphenol A) 

- Ester wax (half breadth [ of 4 ** ], and DSC peak 65**) 15 copy and cross 
linking agent (divinylbenzene) The above-mentioned material was kept warm at 65 
** in 0.25-copy another container, TK method homomixer (product made from 
special opportunityHzed industry) was used, and it dissolved and decomposed 
uniformly at 12000 rpm. The polymerization initiator 2 and 2'-"azobis (2,4- 
dimethylvaieronitrile) 3 mass part were dissolved in this, and the polymerization 
nature monomer composition was prepared. 

[0280]The above-mentioned polymerization nature monomer composition was 
thrown in in said drainage system medium in a reaction vessel, under 65 ** and an 
Ng purge, it agitated for 10 minutes at 12000 rpm by TK type homomixer, and the 

polymerization nature monomer composition was corned. Then, after having carried 
out the polymerization reaction at 65 ** for 6 hours, carrying out temperature up 
to 85 more ** and making it react for 9 hours, agitating by a paddle impeller, it 
distilled at 85 **. 

[0281] After having cooled the reaction vessel after the end of a polymerization 
reaction, adding chloride and dissolving a calcium phosphate salt, filtration, rinsing, 
and desiccation were carried out and the black toner parent (Bkl) was obtained. 
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[0282]The standard deviation of 0.973 and circularity of the degree of mean circle 
form according [ the circle equivalent number pitch diameter of this toner (Bkl) ] 
to 6.3 micrometers and a flow type particle image analysis apparatus was 0.033. It 
is shown in Table 1 for details. 

[0283](The examples 2-4 of manufacture of a toner, and 7-14) Except changing 
colorant, and the kind and addition of a wax component. It is made to be the same 
as that of the example 1 of manufacture of said toner. A polymer particle black 
toner parent. (Paints carbon black) Bk4-Bk5, the yellow toner parents (paints 
C.I.Pigment Yellow93) Y1-Y3, the magenta toner parents (paints Quinacridone) 
M1~M3, and the cyanogen toner parents (paints copper phthalocyanine) C1-C3 
were obtained. It is shown in Table 1 for details. 
[0284] 

(Example 5 of manufacture of a toner) 

- A propoxyHzed bisphenol, fumaric acid, and trimellitic acid are condensed. It is 
obtained. ** polyester resin 1 00 copy and carbon black Zirconium complex 
compound of eight copy and di-alkyi salicylic acid Four copy and low molecular 
weight polypropylene The four-copy above-mentioned raw material with a 
Henschel mixer. Preliminary mixing was performed, melt kneading was carried out 
with the 2 axis extrusion type kneading machine, coarse grinding was carried out to 
about about 1-2 mm using the after-cooling hammermill, and, subsequently it 
pulverized with the pulverizing mill by an air jet method. After classifying the 
obtained pulverizing thing, spheroidizing was carried out by the mechanical shock 
and the black toner parent (Bk2) of 7.3 micrometers of weight average particle 
sizes was obtained. 

[0285]The standard deviation of 0.962 and circularity of the degree of mean circle 
form according [ the circle equivalent number pitch diameter of this black toner 
parent Bk2 ] to 6.5 micrometers and a flow type particle image analysis apparatus 
was 0.030. It is shown in Table 1 for details. 

[0286](Example 6 of manufacture of a toner) The black toner parent (Bk3) was 
obtained like the example 5 of manufacture of said toner except changing the kind 
and addition of a wax component. 

[0287]The standard deviation of 0.945 and circularity of the degree of mean circle 
form according [ the circle equivalent number pitch diameter of this black toner 
parent Bk3 ] to 6.5 micrometers and a flow type particle image analysis apparatus 
was 0.037. It is shown in Table 1 for details. 

[0288](Examples 1 -4 of manufacture of the toner for comparison) A polymer 
particle (Bk6-Bk7), (Y4), (M4), and (C4) were obtained like the example 1 of 
manufacture of said toner except changing colorant, and the kind and addition of a 
wax component. It is shown in Table 1 for details. 

[0289][Example 1] In Henschel mixer 10B (made by a Mitsui 3 pond chemical 
engineering machine company) 100 copies of black toner particles (Bkl) obtained 
in the example 1 of manufacture of the toner, and 0.7 copy of hydrophobing silica 
particle with a mean particle diameter of 0.05 micrometer, It mixed under the 
number of rotations of 3000 rpm, and the conditions for [ churning time ] 1 minute, 
mean particle diameter carried out additional addition of 1 .0 copy of titania 
particles which are 0.3 micrometer after that, it agitated for 3 more minutes in the 
number of rotations of 3000 rpm, and the black toner of negative frictional 
electrification nature was obtained. 
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[0290]At this time, the liberation rate of Ti atoms of the liberation rate of Si atom 
to C atom of a toner parent was 12.3% 1,4%. 

[0291]To seven copies of this black toner, 93 copies of career No.1 was mixed, the 
developer was prepared, and the continuation durability test of 50000 pictures of 
5% of an image face product ratio was done using the laser beam printer of A3 size 
of composition of being shown in drawing 3 provided with the charged roller of the 
example 1 of manufacture. Under a high-humidity /temperature environment (30 
**/80%). a solid white image and a solid black image are outputted as a sample 
with the 10th sheet at the 50000th sheet. The halftone image was outputted under 
low-humidity/temperature environment (10 **/15%), and the contamination 
condition of fogging, concentration stability and image uniformity, and a charged 
roller was evaluated, respectively. 

[0292]The result whose fogging and image concentration stability of the obtained 
outputted image are very good in a high-humidity/temperature environment (30 
**/80%) was obtained, in low-humidity /temperature environment (10 **/15%), 
halftone image homogeneity does not have spots — texture — it was warm, and 
contamination was not checked when visual observation of the charged roller was 
carried out. 

[0293] [Example 2] 100 copies of yellow toner particles (Y1) obtained in the 
example 2 of manufacture of the toner, 1,0 copy of titania particles which are 0.7 
copy and the mean particle diameter of 0.3 micrometer about a hydrophobic silica 
particle with a mean particle diameter of 0.25 micrometer were mixed in Henschel 
mixer 10B under the number of rotations of 3000 rpm, and the conditions for 
[ churning time ] 4 minutes, and negative triboelectric charging yellow toner was 
obtained. 

[0294]At this time, the liberation rate of Ti atoms of the liberation rate of Si atom 
to C atom of a toner parent was 1 2.9% 6.3%. 

[0295]It was estimated as Example 1 in a similar manner below using this yellow 
toner. The property value of a toner is shown in Table 1 , and an evaluation result is 
shown in Table 2. 

[0296][Example 3] In Henschel mixer 10B (made by a Mitsui 3 pond chemical 
engineering machine company) 100 copies of magenta toner particles (Ml) 
obtained in the example 3 of manufacture of the toner, and 0.7 copy of 
hydrophobic silica with a mean particle diameter of 0.01 micrometer, It mixed under 
the number of rotations of 3000 rpm, and the conditions for [ churning time ] 2 
minutes, mean particle diameter carried out additional addition of 1 .0 copy of 
titania particles which are 0.05 micrometer after that, it agitated for 2 more 
minutes in the number of rotations of 3000 rpm, and the magenta toner of negative 
frictional electrification nature was obtained. 

[0297]At this time, the liberation rate of Ti atoms of the liberation rate of Si atom 
to C atom of a toner parent was 22.2% 1.2%. 

[0298]It was estimated as Example 1 in a similar manner below using this magenta 
toner. The property value of a toner is shown in Table 1 , and an evaluation result is 
shown in Table 2. 

[0299][Examples 4-10] The same method estimated except having changed, as the 
particle toner, the kind of external additive and an addition, charged roller, and 
career which are used in Example 1 were shown in Table 1 . The property value of a 
toner is shown in Table 1 , and an evaluation result is shown in Table 2. 
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* ' [0300] [Example 11] In Example 1. 100 copies of magenta toner particles (M2) are 
used, As extemally adding conditions are shown below, 0.7 copy of hydrophobing 
silica particle with a mean particle diameter of 0.05 micrometer, Using Henschel 
mixer 10B (made by a Mitsui 3 pond chemical engineering machine company), the 
number of rotations of 4000 rpm, It mixed under the conditions for [ churning 
time ] 2 minutes, mean particle diameter carried out additional addition of 1 .0 copy 
of titania particles which are 0.3 micrometer after that, and the same method 
estimated except having changed into the conditions agitated for 2 more minutes 
in the number of rotations of 4000 rpm. The property value of a toner is shown in 
Table 1 , and an evaluation result is shown in Table 2. 

[0301] [Example 12] In Example 1, 100 copies of magenta toner particles (M3) are 
used. As externally adding conditions are shown below, mean particle diameter 1.0 
copy of titania particles which are 0.3 micrometer. Using Henschel mixer 10B 
(made by a Mitsui 3 pond chemical engineering machine company), the number of 
rotations of 4000 rpm, It mixed under the conditions for [ churning time ] 2 
minutes, additional addition of 0.7 copy of hydrophobing silica particle with a mean 
particle diameter of 0.05 micrometer was carried out after that, and the same 
method estimated except having changed into the conditions agitated for 2 more 
minutes in the number of rotations of 4000 rpm. The property value of a toner is 
shown in Table 1 , and an evaluation result is shown in Table 2. 
[0302][Example 13] In Example 1, 100 copies of cyanogen particle toner (C2) is 
used, As externally adding conditions are shown below, mean particle diameter 1 .0 
copy of titania particles which are 0.3 micrometer, Using Henschel mixer 1 0B 
(made by a Mitsui 3 pond chemical engineering machine company), the number of 
rotations of 3000 rpm. It mixed under the conditions for [ churning time ] 1 minute, 
additional addition of 0.7 copy of hydrophobing silica particle with a mean particle 
diameter of 0,05 micrometer was carried out after that, and the same method 
estimated except having changed into the conditions agitated for 1 more minute in 
the number of rotations of 2000 rpm. The property value of a toner is shown in 
Table 1 , and an evaluation result is shown in Table 2. 

[0303][Example 14] In Example 1. 100 copies of cyanogen particle toner (C3) is 
used, As extemally adding conditions were shown below, the same method 
estimated except having changed into the conditions for [ number-of-rotations / 
of 3000 rpm /, and churning time ] 1 minute 1 .0 copy of titania particles which are 
0.7 copy and the mean particle diameter of 0.3 micrometer about a hydrophobic 
silica particle with a mean particle diameter of 0.05 micrometer using Henschel 
mixer 10B. The property value of a toner is shown in Table 1, and an evaluation 
result is shown in Table 2. 

[0304] [Comparative example 1] In Example 1. 100 copies of black toner particles 
(Bk6) are used. As externally adding conditions are shown below, mean particle 
diameter 1.0 copy of titania particles which are 0.3 micrometer. Using Henschel 
mixer 10B (made by a Mitsui 3 pond chemical engineering machine company), the 
number of rotations of 2000 rpm, It mixed under the conditions for [ churning 
time ] 1 minute, additional addition of 0.7 copy of hydrophobing silica particle with a 
mean particle diameter of 0.05 micrometer was carried out after that, and the 
same method estimated except having changed into the conditions agitated for 1 
more minute in the number of rotations of 2000 rpm. The property value of a toner 
is shown in Table 1, and an evaluation result is shown in Table 2. 
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[0305] [Comparative example 2] In Example 1, 100 copies of yellow toner particles 
(Y1) are used. As externally adding conditions are shown below, mean particle 
diameter 1 .0 copy of titania particles which are 0.3 micrometer. Using Henschel 
mixer 10B (made by a Mitsui 3 pond chemical engineering machine company), the 
number of rotations of 4000 rpm, It mixed under the conditions for [ churning 
time ] 5 minutes, additional addition of 0.7 copy of hydrophobing silica particle with 
a mean particle diameter of 0.05 micrometer was carried out after that, and the 
same method estimated except having changed into the conditions agitated for 3 
more minutes in the number of rotations of 3000 rpm. The property value of a 
toner is shown in Table 1 , and an evaluation result is shown in Table 2. 
[0306]The charge up occurred and the fall of image concentration was seen. 
[0307][Comparative example 3] In Example 1, 100 copies of magenta toner 
particles (M4) are used, As externally adding conditions were shown below, the 
same method estimated except having changed into the conditions for [ number- 
of-rotations / of 4000 rpm /, and churning time ] 6 minutes 1.0 copy of titania 
particles which are 0.7 copy and the mean particle diameter of 0.3 micrometer 
about a hydrophobic silica particle with a mean particle diameter of 0.05 
micrometer using Henschel mixer 10B. The property value of a toner is shown in 
Table 1, and an evaluation result is shown in Table 2. 

[0308]The charge up occurred and the fall of image concentration was seen. 
[0309] [Comparative example 4] In Example 1, 100 copies of cyanogen particle 
toner (C4) is used. As externally adding conditions are shown below, 0.7 copy of 
hydrophobing silica particle with a mean particle diameter of 0.05 micrometer, 
Using Henschel mixer 10B (made by a Mitsui 3 pond chemical engineering machine 
company), the number of rotations of 4000 rpm, It mixed under the conditions for 
[ churning time ] 5 minutes, mean particle diameter carried out additional addition 
of 1 .0 copy of titania particles which are 0.3 micrometer after that, and the same 
method estimated except having changed into the conditions agitated for 1 more 
minute in the number of rotations of 2000 rpm. The property value of a toner is 
shown in Table 1 , and an evaluation result is shown in Table 2. 
[0310]The remarkable charge up occurred and the fall of image concentration was 
seen. 

[031 1][Comparative example 5] In Example 1, the same method estimated except 
having changed the particle toner and the charged roller to be used, as shown in 
Table 1 . The property value of a toner is shown in Table 1 , and an evaluation result 
is shown in Table 2. 

[0312]Explanation and the valuation basis of the evaluation criteria of a statement 
in the above-mentioned example and a comparative example are shown below. 
[031 3] Measurement of <image fogging> fogging was measured using 
REFLECTOMETER M0DELTC-6DS (made by Tokyo Denshoku Co.. Ltd.). Black / 
magenta toner picture is green filters, and the yellow toner picture was a blue 
filter, and the cyanogen toner image used the umber filter, respectively, measured 
the reflectance of the sample of standard paper and a solid white pattern, and 
computed it with the following formula. 1 0 sheet o'clock sample estimated initial 
fogging, and the 50000 sheet o'clock sample estimated durable fogging. 1 .5% or less 
of the amount of fogging is a good picture which does not have fogging 
substantially, and when the amount of fogging exceeds 1 .5%, it is the indistinct 
picture in which fogging was conspicuous. The rank division of evaluation was 

http://wvm4.ipdl.inpit.gojp/cgi-bin/tran.web.cgi.€tue?atw.u=http%3A%2 2008/07/29 



W/HZ — 



performed as follows. 

[0314]Fogging (reflectance;%) = (reflectance;% of standard paper) - (refleGtance;% 
of a sample) 

O : Less than [ 0.4% ] O: Less than [ 0.4% or more of 0.8% ] It exceeds 0.8% and 
less than [ 1.5% ] x:1.5% is exceeded. [031 5]A center and both ends measure three 
concentration of a 3-cm portion from the paper tip of the sample of a solid black 
pattern, and evaluation of <image concentration> image concentration stability 
calculates average value. Density measurement was performed by reflection 
density meter RD918 (made in Macbeth). The rank division of evaluation was 
performed as follows. 

- Initial concentration 0:. The concentration of the 10th sheet More than 1.450:. 
The concentration of the 10th sheet Less than [ or more 1.40 1.45 ] ♦*:. The 
concentration of the 1 0th sheet Less than [ or more 1 .35 1 .40 ] x:. The 
concentration of the 10th sheet Less than 1.35 and durable density lowering O:. In 
less than [ more than 0.1 0.2 ] **:10 sheet concentration and the density 
difference of the 50000th sheet, less than [ more than 0.2 0.3 ] x:10 sheet 
concentration and the density difference of the 50000th sheet are [ the 
concentration of the 10th sheet, and the density difference of the 50000th sheet / 
less than / 0.1 / 0:10 sheet concentration and the density difference of the 
50000th sheet ] 0.3 or more. [031 6] Evaluation of <halftone image homogeneity> 
image uniformity was judged from the surface observation of the obtained halftone 
image and a charged roller. Viewing performed the rank division of evaluation as 
follows. 

O : although the homogeneity of a halftone image is good and the homogeneity of a 
level 0:halftone image also with the beautiful charged roller surface is good, Level 
** which a minor contaminant can see in the charged roller surface : The 
homogeneity of a halftone image is slightly poor, Level x which can also recognize 
the contaminant on the surface of a charged roller clearly: The level with which the 
homogeneity of a halftone image is poor, density unevenness arises a charged 
roller cycle, and the contaminant on the surface of a charged roller stands out 
dramatically [031 7]Evaluation of <drum weld> drum weld was judged from the 
durable picture of 5%duty and the surface observation of a photo conductor which 
were obtained. Viewing performed the rank division of evaluation as follows, 
O : although a picture does not have an image defect of a weld reason and there is 
no image defect of a weld reason in a level 0:picture also with the beautiful photo 
conductor surface. Level x which less than five image defects of a weld reason in 
the level **:picture which a minor weld thing can see exist in the photo-conductor 
surface, and a weld thing can recognize clearly also on the photo-conductor 
surface: The level which five or more image defects of a weld reason exist in a 
picture, and can recognize many weld things also on the photo conductor surface 
[0318] 
[Table 1] 
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[0319] 
[Table 2] 
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[0320] 

[Effect of the Invention]According to this invention of the above-mentioned 
composition, even if it performed several Oshi's continuous print under the high- 
humidity/temperature environment, the picture where concentration with little 
fogging was stabilized was acquired, and the toner and image formation method 
which do not generate drum weld were acquired. Even if it furthermore performed 
several Oshi's continuous print under low-humidity/temperature environment, the 
good toner and image formation method of image uniformity with little 
contamination to a charged roller were also acquired. 
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' ' * NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a schematic diagram of an image formation method. 

[Drawing 2] It is a schematic diagram of an image formation method. 

[Drawing 33 lt is an outline composition model figure of the example of an image 

forming device according to this invention. 

[Drawing 4] It is a lamination model figure of a photo conductor. 

[Drawing 5] It is a lamination model figure of a photo conductor. 

[Drawing 6] It is a lamination model figure of a photo conductor. 

[Drawing 7] It is a lamination model figure of a photo conductor. 

[Description of Notations] 

1 Photo conductor 

2 Electrifying means 
5 Transfer means 

4b Developing sleeve 



[Translation done.] 



http://vyn/m4.ipdljnpit.go.jp/cgi-bin/tran.web,cgi.ejye?atw.u=h 2008/07/29 



^ * NOTICES * 

JPO and INPiT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 
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[Drawing 2] 




[Drawing 3] 




[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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